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NPL Characteristics Data Collection Form
UNC-San Mateo Mine - 11/29/95

Record Information

Site Name: UNC-San Mateo Mine
(as entered in CERCLIS)

Site CERCLIS Number: NM1223075515
Site Reviewer: Peter M. Rung
Date: 10/2/95

Site Location: San Mateo, Cibola County, Texas
(City/County, State)

Congressional District:
Site Coordinates: Multiple
Latitude: 35 19741.5" Longitude: 107 43'13.0"

Site Description

Setting: Rural

Current Owner: Federal

Current Site Status: Inactive

Years of Operation: Inactive Site,from and to dates: 1957-1984
How Initially Identified: Unknown

Entity Responsible for Waste Generation:

- Mining
- Metals

Site Activities/Waste Deposition:

- Surface Impoundment
- Waste Piles

|“I 196113
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PREscore 3.0 - PRESCORE.TCL File 07/25/94
NPL Characteristics Data Collection Form

UNC-San Mateo Mine - 11/29/95

Waste Description

Wastes Deposited or Detected Onsite:

- Mining Waste
- Radiocactive Waste

Response Actions

Response/Removal Actions:

For All Active Facilities,

RCRA Information

- Not Applicable

RCRA Site Status:

Demographic Information

Workers Present Onsite: No

Distance to Nearest Non-Worker Individual:

Residential Population Within 1 Mile: No

Residential Population Within 4 Miles:

Water Use Information

Local Drinking Water Supply Source:

> 1 Mile

- Ground Water (within 4 mile distance limit)

PAGE:

Total Population Served by Local Drinking Water Supply Source:

Drinking Water Supply System Type for Local Drinking

Water Supply Sources:

Private

2
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NPL Characteristics Data Collection Form
UNC-San Mateo Mine - 11/29/95

Surface Water Adjacent to/Draining Site:

- Other - EPHEMERAL ARROYO

PAGE:
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HRS DOCUMENTATION RECORD
UNC-San Mateo Mine - 11/29/95

Site Name: UNC-San Mateo Mine

(as entered in CERCLIS)

Site CERCLIS Number: NM1223075515
Site Reviewer: Peter M. Rung
Date: 10/2/95

Site Location: San Mateo, Cibola County, Texas
(City/County, State)

Congressional District:

Site Coordinates: Multiple

Latitude: 35 19741.5" Longitude: 107 43'13.0"
Score
Ground Water Migration Pathway Score (Sgw) l1.61
Surface Water Migration Pathway Score (Ssw) 3.33
Soil Exposure Pathway Score (Ss) 1.07
Air Migration Pathway Score (Sa) 0.00
| Site Score | 1.93 |
NOTE
EPA uses the terms "facility," "site," and "release"

interchangeably. The term "facility" is broadly defined in CERCLA
to include any area where hazardous substances have "come to be
located" (CERCLA Section 109(9)), and the listing process is not
intended to define or reflect boundaries of such facilities or
releases. Site names, and references to specific parcels or

properties, are provided for general identification purposes only.

Knowledge regarding the extent of sites will be refined as more
information is developed during the RI/FS and even during
implementation of the remedy.



PREscore 3.0 - PRESCORE.TCL File 07/25/94
GROUND WATER MIGRATION PATHWAY SCORESHEET
UNC-San Mateo Mine - 11/29/95

GROUND WATER MIGRATION PATHWAY
Factor Categories & Factors

Likelihood of Release to an Aquifer
Aquifer: Alluvial Aquifer

1. Observed Release
2. Potential to Release

2a. Containment

2b. Net Precipitation
2c. Depth to Aquifer

2d. Travel Time

2e. Potential to Release

[lines 2a(2b+2c+2d)]
3. Likelihood of Release

4. Toxicity/Mobility
5. Hazardous Waste Quantity
6. Waste Characteristics

7. Nearest Well
8. Population
8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (lines 8a+8b+8c)
9. Resources
10. Wellhead Protection Area
11. Targets (lines 7+8d+9+10)
12. Targets {(including overlaying aquifers)
13. Aquifer Score

GROUND WATER MIGRATION PATHWAY SCORE (Sgw)

Maximum
Value

PAGE: 2

Value
Assigned

5.00E+00

0.00E+00
0.00E+00
1.20E-01
1.20E-01
5.00E+00
0.00E+00
1.01E+01
1.01E+01

1.61

* Maximum value applies to waste characteristics category.

** Maximum value not applicable.



SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT

Factor Categories & Factors

DRINKING WATER THREAT

PREscore 3.0 - PRESCORE.TCL File 07/25/94
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
UNC-San Mateo Mine - 11/29/95

Observed Release
Potential to Release by Overland Flow

2a. Containment

2b. Runoff

2¢c. Distance to Surface Water

2d. Potential to Release by Overland

Flow [lines 2a(2b+2c)]
Potential to Release by Flood
3a. Containment (Flood)
3b. Flood Frequency
3c. Potential to Release by Flood
(lines 3a x 3b)
Potential to Release
Likelihood of Release

(lines 2d+3c)

6. Toxicity/Persistence
7. Hazardous Waste Quantity
8. Waste Characteristics
Targets
9. Nearest Intake
10. Population
10a. Level I Concentrations
10b. Level II Concentrations
10c. Potential Contamination
10d4. Population (lines 10a+10b+10c)
11. Resources
12. Targets (lines 9+10d+11)
13 DRINKING WATER THREAT SCORE

Maximum
Value

PAGE:

Value
Assigned

10

20
210

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.00E+00
5.00E+00

Maximum value applies to waste characteristics category.

Maximum value not applicable.

3



PREscore 3.0 - PRESCORE.TCL File
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PAGE:

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
UNC-San Mateo Mine - 11/29/95

SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT

Factor Categories & Factors

HUMAN FOOD CHAIN THREAT

Likelihood of Release (same as line 5)

Toxicity/Persistence/Biocaccumulation
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets
18. Food Chain Individual
19. Population
19a. Level I Concentrations
19b. Level II Concentrations
19¢. Pot. Human Food Chain Contamination
19d. Population (lines 19a+1Sb+19c)
20. Targets (lines 18+19d)
21. HUMAN FOOD CHAIN THREAT SCORE

Maximum
Value

Value
Assigned

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

* Maximum value applies to waste characteristics category.

** Maximum value not applicable.

4



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE:
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
UNC-San Mateo Mine - 11/29/95

SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT Maximum Value

Factor Categories & Factors Value Assigned
ENVIRONMENTAL THREAT

22. Likelihood of Release (same as line 5) 550 550

23. Ecosystem Toxicity/Persistence/Bioacc. * 5.00E+06
24 . Hazardous Waste Quantity * 10000
25. Waste Characteristics 1000 320
Targets
26. Sensitive Environments
26a. Level I Concentrations * % 0.00E+00
26b. Level II Concentrations * % 0.00E+00
26c. Potential Contamination * % 0.00E+00
26d. Sensitive Environments * ok 0.00E+00
(lines 26a+26b+26c)
27. Targets (line 264d) * %k 0.00E+00
28. ENVIRONMENTAL THREAT SCORE 60 0.00
29. WATERSHED SCORE 100 3.33
30. SW: OVERLAND/FLOOD COMPONENT SCORE (Sof) 100 3.33

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
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SOIL EXPOSURE PATHWAY SCORESHEET
UNC-San Mateo Mine - 11/29/95

SOIL EXPOSURE PATHWAY
Factor Categories & Factors
RESIDENT POPULATION THREAT

2. Toxicity
3. Hazardous Waste Quantity
4. Waste Characteristics

Targets
5. Resident Individual
6. Resident Population

6a. Level I Concentrations

6b. Level II Concentrations

6c. Resident Population (lines 6a+6b)
7. Workers
8. Resources
9. Terrestrial Sensitive Environments
0. Targets (lines 5+6c+7+8+9)

* Maximum value applies to waste characteristics

Maximum value not applicable.
No specific maximum value applies,

Value

PAGE:

Value
Assigned

1.00E+04
100

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.00E+00
0.00E+00
5.00E+00

category.

see HRS for details.
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SOIL EXPOSURE PATHWAY SCORESHEET
UNC-San Mateo Mine - 11/29/95

SOIL EXPOSURE PATHWAY
Factor Categories & Factors
NEARBY POPULATION THREAT

12. Attractiveness/Accessibility
13. Area of Contamination
14. Likelihood of Exposure

15. Toxicity

16. Hazardous Waste Quantity

17. Waste Characteristics

Targets

18. Nearby Individual

19. Population Within 1 Mile

20. Targets (lines 18+19)

21. NEARBY POPULATION THREAT SCORE

SOIL EXPOSURE PATHWAY SCORE (Ss)

* Maximum value applies to waste characteristics

** Maximum value not applicable.

Value

PAGE:

Value
Assigned

5.00E+01
1.00E+02
3.75E+02

1.00E+04
.100

0.00E+00
0.00E+00
0.00E+00

category.
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AIR PATHWAY SCORESHEET
UNC-San Mateo Mine - 11/29/95

AIR MIGRATION PATHWAY
Factor Categories & Factors Maximum Value
Value Assigned

1. Observed Release 550 0
2. Potential to Release
2a. Gas Potential to Release 500 0
2b. Particulate Potential to Release 500 0
2c. Potential to Release 500 0
3. Likelihood of Release 550 0

4. Toxicity/Mobility * 0.00E+00
5. Hazardous Waste Quantity * 0
6. Waste Characteristics 100 0
Targets
7. Nearest Individual 50 0.00E+00
8. Population
8a. Level I Concentrations * % 0.00E+00
8b. Level II Concentrations * % 0.00E+00
8c. Potential Contamination * % 0.00E+00
8d. Population (lines 8a+8b+8c) * % 0.00E+00
9. Resources 5 0.00E+00
10. Sensitive Environments
10a. Actual Contamination * ok ok 0.00E+00
10b. Potential Contamination * k% 0.00E+00
10c. Sens. Environments (lines 10a+10b) * k% 0.00E+00
11. Targets (lines 7+8d+9+10c) * %k 0.00E+00
AIR MIGRATION PATHWAY SCORE (Sa) 100 0.00E+00

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
*** No specific maximum value applies, see HRS for details.



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 9
WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: tailings pile

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (lbs.) | o.o0
c. Data Complete? | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.00 7
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00E+00
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source ID tailings pile

b. Source Type | Wwaste pile
c. Secondary Source Type | wa.
d. Source Vol.(yd3/gal)| Source Area (ft2)| 100000.00 | 0.00
e. Source Volume/Area Value | s.008¢04
f. Source Hazardous Comstituent Quantity | 0.00E+00

(HCQ) Value (sum of 1b)

Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

k. Source Hazardous Waste Quantity (HWQ) 4 .00E+04
Value (2e, 2f, or 2h)

Source Depth Liquid Concent. Units
Hazardous Substances (feet)

Arsenic < 2 NO 2.0E+01 ppm
Barium < 2 NO 5.0E+02 ppm
Lead < 2 NO 1.3E+01 ppm
Selenium < 2 NO 1.4E+02 ppm
Uranium < 2 NO 3.9E+02 ppm
Vanadium < 2 NO 7.2E+01 ppm

Documentation for Source Type:

The tailings pile consists of waste rock disposed of in a series

of spoils terraces. The rock consists mostly of barren shale

and low grade mineralized rock. The pile is unreclaimed and has no
vegatative cover.

Reference: 1, 2
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

Documentation for Source Hazardous Substances:

Samples were collected by SAIC on June 30 and July 1, 1993 at the
San Mateo site. Four soil samples were collected from the general
mining and tailings area. However, because of relatively high
radiocactivity of the tailings pile measured during site screening,
no samples of the pile itself were collected. The four soil samples
were used to describe the tailings pile.

Reference: 1

Documentation for Source Volume:

Estimate is based on the 1994 SI by SAIC.

Reference: 1
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: heap leach pile

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (lbs.) | 000
c. Data Complete? | o
d. Hazardous Wastestream Quantity (W) (1bs.) | 0.00
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00E+00
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source 1D heap leach pile

b. Source Type | Land Treatment
c. Secondary Source Type | Na.
d. Source Vol.(yd3/gal) | Source Area (ftz2)| 0.00 | 100000.00
e. Source Volume/Area Value | 3.70Ev02
f. Source Hazardous Constituent Quantity | 0.00E+00

(HCQ) Value (sum of 1b)

h. Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

k. Source Hazardous Waste Quantity (HWQ) 3.70E+02
Value (2e, 2f, or 2h)

Source Depth Ligquid Concent. Units
Hazardous Substances (feet)

Arsenic < 2 NO 4.1E+00 ppm
Barium < 2 NO 2.3E+02 ppm
Lead < 2 NO 2.4E+01 ppm
Selenium < 2 NO 2.2E+01 ppm
Uranium < 2 NO 2.3E+03 ppm
Vanadium < 2 NO 2.9E+02 ppm

Documentation for Source Type:

The waste source is a heap leach pile. The pile is not lined and
has no vegetative covering. Details of the leaching operation and
chemicals used are unknown. The pile is reportedly dry and consists
of waste rock from the mining operation.

Reference: 1, 2
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

Documentation for Source Hazardous Substances:
The samples were collected on June 30 and July 1, 1993 by SAIC at
the San Mateo site. Analysis of the samples revealed significant
concentrations of metals in the leach pile. Barium, lead, selenium,

vanadium and uranium were found in concentrations greater than three
times the background sample.

Reference: 1

Documentation for Source Area:

The estimation for the area of the heap leach pile comes from the
1994 SAIC SI report.

Reference: 1
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WASTE QUANTITY
UNC-San Mateo Mine - 11/29/95

3. SITE HAZARDOUS WASTE QUANTITY SUMMARY

Constituent or Hazardous

Migration Vol. or Area Wastestream Waste Qty.

No. Source ID Pathways Value (2e) Value (2f,2h) Value (2k)
1 tailings pile GW-SW-SE 4.00E+04 0.00E+00 4 .00E+04
2 heap leach pile GW-SW-SE 3.70E+02 0.00E+00 3.70E+02



PREscore

3.0 - PRESCORE.TCL File 07/25/94
WASTE QUANTITY

UNC-San Mateo Mine - 11/29/95

4.

SW: Overland Flow, DW
"SW: Overland Flow, HEC
"SW: overland Flow, Env
SW: GW to SW, DN
SW: GW to SW, HFC
SW: GW to SW, Env

* Hazardous Waste Quanti
** Waste Characteristics

Surface Wate
Ground Water
Drinking Wat
Human Food
Environment

Note: SW
GW

DW

Toxicity/Mobility 1.00E+02

Tox./Persistence 1.00E+04
Tox./Persis./Bioacc. 5.00E+07
Etox, /Persis./Bioacc. 5.00E+06
Tox./Persistence 1.00E402
Tox./Persis./Bioacc. 5.00E+04
Etox./Persis./Biocacc. 5.00E+03
Toxicity 1.00E+04
Toxicity 1.00E+04
Toxicity/Mobility 0.00E+00

ty Factor Values
Factor Category Values

r
er Threat

Chain Threat
al Threat

PAGE:

PATHWAY HAZARDOUS WASTE QUANTITY AND WASTE CHARACTERISTICS SUMMARY
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PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 17
GROUND WATER PATHWAY AQUIFER SUMMARY
UNC-San Mateo Mine - 11/29/95

Inter-
No. Aquifer ID Type Overlaying Connected Likelihood Targets
No. with of Release

1 Alluvial Aquifer Non K 0 0 410 1.01E+01
Containment
No. Source ID HWQ Value Containment Value

1 tailings pile 4.00E+04 10

2 heap leach pile 3.70E+02 10

Containment Factor 10

Documentation for Ground Water Containment, Source tailings pile:
Based on the 1993 SAIC sampling mission, there is evidence of
the migration of hazardous metals from the tailings area. The
area 1is unreclaimed and has no vegatative cover. The is no
documentation of a liner.

Reference: 1, 2

Documentation for Ground Water Containment, Source heap leach pile:

The leach pad has no liner or runoff management system.

Reference: 1

Net Precipitation

Net Precipitation (inches) N.A.
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GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Alluvial Aquifer AQUIFER
UNC-San Mateo Mine - 11/29/95%
Aquifer: Alluvial Aquifer
Type of Aquifer: Non Karst
Overlaying Aquifer: 0

Interconnected with: 0

OBSERVED RELEASE

Distance
No. Well ID Well Type (miles) Level of Contamination

Observed Release Factor 0
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GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Alluvial Aquifer AQUIFER
UNC-San Mateo Mine - 11/29/95

POTENTIAL TO RELEASE

Containment

Containment Factor 10

Net Precipitation

Net Precipitation Factor 1

Depth to Aquifer

A. Depth of Hazardous Substances - 5.00 feet

Documentation for Depth of Hazardous Substances:

This is an estimate based on a 1994 SAIC contour map of the site
showing the heap leach pile at a lower elevation than the surround-
ing area. It is estimated that the waste rock was deposited 5 feet
below the ground surface.

Reference: 1
B. Depth to Aquifer from Surface 20.00 feet

Documentation for Depth to Aquifer from Surface

The depth to aquifer is unknown in the vicinity of the site is
unknown. However, a well located approximately 2 miles east of the
site is drilled to depth of 37 feet. The static water level in the
well is reportedly at 13 feet below the ground surface. Therefore,
the depth to aquifer is estimated to be 20 feet below ground
surface.
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PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 20
GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Alluvial Aquifer AQUIFER
UNC-San Mateo Mine - 11/29/95

Reference: 1

C. Depth to Aquifer (B - A) 15.00 feet
Depth to Aquifer Factor 5

Travel Time

Are All Layers Karst? NO

Thickness of Layer(s) with Lowest Conductivity 0.00 feet

Documentation for Thickness of Layers with Lowest Conductivity:

The thickness of the layers with lowest hydraulic conductivity is
unknown.

Reference:

Hydraulic Conductivity (cm/sec) 1.0E-05

Documentation for Hydraulic Conductivity:

The lowest hydraulic conductivity is estimated to be le-5 based on
limited geologic descriptions of the area.

Reference: 1

Travel Time Factor 35

Potential to Release Factor 410
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GROUND WATER PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 40000.00

Hazardous Substance Toxicity Mobility Toxicity/
Value Value Mobility
Value
Arsenic 10000 1.00E-02 1.00E+02
Barium 10000 1.00E-02 1.00E+02
Lead 10000 2.00E-05 2.00E-01
Selenium 100 1.00E-02 1.00E+00
Uranium 100 2.00E-07 2.00E-05
Vanadium 100 2.00E-07 2.00E-05
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GROUND WATER PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value: 370.37

Hazardous Substance Toxicity Mobility Toxicity/
Value Value Mobility
Value
Arsenic 10000 1.00E-02 1.00E+02
Barium 10000 1.00E-02 1.00E+02
Lead 10000 2.00E-05 2.00E-01
Selenium 100 1.00E-02 1.00E+00
Uranium - 100 2.00E-07 2.00E-05
Vanadium 100 2.00E-07 2.00E-05



N

PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 23
GROUND WATER PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substances Found in an Observed Release

Well Observed Release Toxicity Mobility Toxicity/
No. Hazardous Substance Value Value Mobility
Value

- N/A and/or data not specified
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GROUND WATER PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity/Mobility Value from Source Hazardous Substances:

Toxicity/Mobility Value from Observed Release Hazardous
Substances:

Toxicity/Mobility Factor:
Sum of Source Hazardous Waste Quantity Values:
Hazardous Waste Quantity Factor:

Waste Characteristics Factor Category:

PAGE: 24

1.00E+02

0.00E+00

1.00E+02

4.04E+04

10000

32
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Alluvial Aquifer
UNC-San Mateo Mine - 11/29/95

Population by Well

No. Well ID Sample Type

Distance

(miles)

Level of
Contamination Population

- N/A and/or data not specified

Level I Population Factor:

Level II Population Factor:

.00

.00
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Alluvial Aquifer
UNC-San Mateo Mine - 11/29/95

Potential Contamination by Distance Category

Distance Category

(miles) Population Value

> 0 to 1/4 0.0 0.00E+00
> 1/4 to 1/2 0.0 0.00E+00
> 1/2 to 1 0.0 0.00E+00
> 1 to 2 3.0 7.00E-02
> 2 to 3 6.0 5.00E-02
> 3 to 4 0.0 0.00E+00
Potential Contamination Factor: 0.120

Documentation for Target Population > 1 to 2 miles Distance Category:

The well is located at the Marcus Ranch. It is reportedly used

for domestic and stock use. The well is drilled to a depth of 210
feet. It is assumed that the well provides water for 3 residents of
the ranch.

Reference: 1

Documentation for Target Population > 2 to 3 miles Distance Category:

The Lee well and the Red River well are located within the 2-3 mile
radius of the site. The Lee well is 37 feet deep. The depth of the
Red River well is unknown. The Maximum Contaminant Levels (MCLs)
for gross alpha activity and selenium concentrations were exceeded
in the Red River Ranch well, however, this could be due to the
location of the well within an ore-bearing geologic formation. Three
residents were apportioned to each well.

Reference: 1, 3
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Alluvial Aquifer
UNC-San Mateo Mine - 11/29/95

Nearest Well

Level of Contamination: Potential
Distance in miles: 1.60

Nearest Well Factor: 5.00E+00

Documentation for Nearest Well:

The nearest well to the San Mateo site is located approximately 1.6
miles northwest at the Marcus Ranch.

Reference: 1, 3

Resources

Resource Use: YES

Resource Factor: 5.00E+00

Documentation for Resources:

Water in the shallow aquifer is usable for drinking water purposes.

Reference: 1

Wellhead Protection Area

No wellhead protection area

Wellhead Protection Area Factor: 0.00E+00
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SURFACE WATER PATHWAY SEGMENT SUMMARY
UNC-San Mateo Mine - 11/29/95

Start End Average
Water Point Point Flow
No. Segment ID Segment Type Type (mi) (mi) (cfs)
1 unnamed arroyo River Fresh 0.00 0.60 0
2 San Mateo Creek River Fresh 0.60 2.70 100

Documentation for segment: unnamed arroyo:

The unnamed arroyo is located on the eastern border of the site.
Runoff from the site enters the arroyo and flows 0.6 mile north
before discharging into San Mateo Creek. The PPE is located at the
point where runoff from the site enters the arroyo.

Reference: 1, 5

Documentation for segment: San Mateo Creek:

The San Mateo Creek 1is shown to be perennial on the San Mateo, New

Mexico 7.5 minute topographic map for a small segment of the surface
water pathway.

Reference: 1, 5
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

OBSERVED RELEASE

No. Sample ID Sample Type Distance Level of Contamination
(miles) DW HFC Env

1 sed-3 Sediment 0.100 Level II Level II Level II
2 sed-2 Sediment 0.700 Level II Potential Level II
Sample Hazardous Substance Concent. Units

No.

1 Arsenic 3.1E+03 ppb

1 Barium 5.9E+04 ppb

1 Lead 5.3E+403 ppb

1 Selenium 2.7E+03 ppb

1 Uranium 2.9E+03 ppb

1 Vanadium 3.0E+04 ppb

2 Arsenic 2.3E+03 ppb

2 Barium 3.0E+04 ppb

2 Lead 4.2E+03 ppb

2 Uranium 1.6E+03 ppb

2 Vanadium 7.2E+03 ppb

Observed Release Factor 550

Documentation for Observed Release, Sample sed-3:
The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 3 was collected in the arroyo draining the mine tailings
area.

Reference: 1

Documentation for Observed Release, Sample sed-2

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 2 was collected from San Mateo Creek downstream of the PPE.

Reference: 1
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

POTENTIAL TO RELEASE

Potential to Release by Overland Flow

Containment

No. Source ID HWQ Value Containment Value
1 tailings pile 4.00E+04 10
2 heap leach pile 3.70E+02 10

Containment Factor: 10

Documentation for Overland Flow Containment, Source tailings pile:

The tailings have no cover or run-on control devices.

Reference: 1, 2

Documentation for Overland Flow Containment, Source heap leach pile:

There is no runon or run-off management system at the site.

Reference: 1
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Distance to Surface Water

Distance to Surface Water: 100.0 feet

Distance to Surface Water Factor: 20

Documentation for Distance to Surface Water:
Runoff from the tailings pile and heap leach pile follow overland
drainage patterns until flowing into the unnamed intermittent arroyo
on the eastern border of the site.

Reference: 1, 5

Runoff
A. Drainage Area: 2.0 acres
B. 2-year, 24-hour Rainfall: 1.5 inches

Documentation for Rainfall:

Reference: 4

C. Soil Group: C
Moderately-fine textured soils with low infiltration rates

Runoff Factor: 1

Potential to Release by Overland Flow Factor: 210
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD

UNC-San Mateo Mine - 11/29/95

Potential to Release by Flood

Flood Flood
Containment Frequency
No. Source ID HWQ Value Value Value

Potential to Release by Flood Factor:

Documentation for Flood Containment, Source tailings pile:
There is no flood containment at the site.

Reference: 1, 2

Documentation for Flood Frequency, Source tailings pile:
The site is not located within a flood plain.

Reference: 1

Documentation for Flood Containment, Source heap leach pile:
The heap leach pile has no flood containment.

Reference: 1

PAGE: 32
OF RELEASE

Potential
to Release
by Flood



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 33
SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95
Documentation for Flood Frequency, Source heap leach pile:

The site does not lie within a flood plain.

Reference: 1
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 40000.00

Hazardous Substance Toxicity Persistence Toxicity/
Value Value Persistence
Value
Arsenic 10000 1.00E+00 1.00E+04
Barium 10000 1.00E+00 1.00E+04
Lead 10000 1.00E+00 1.00E+04
Selenium 100 1.00E+00 1.00E+02
Uranium 0 1.00E+00 0.00E+00
Vanadium 100 1.00E+00 1.00E+02
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value: 370.37

Hazardous Substance Toxicity Persistence Toxicity/
Value Value Persistence
Value
Arsenic 10000 1.00E+00 1.00E+04
Barium . 10000 1.00E+00 1.00E+04
Lead 10000 1.00E+00 1.00E+04
Selenium 100 1.00E+00 1.00E+02
Uranium 0 1.00E+00 0.00E+00
Vanadium 100 1.00E+00 1.00E+02
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substances Found in an Observed Release

Sample Observed Release Toxicity Persistence Toxicity/
No. Hazardous Substance Value Value Persistence
Value

1 Arsenic 10000 1.00E+00 1.00E+04
1 Barium 10000 1.00E+00 1.00E+04
1 Lead 10000 1.00E+00 1.00E+04
1 Selenium 100 1.00E+00 1.00E+02
1 Uranium 100 1.00E+00 1.00E+02
1 Vanadium 100 1.00E+00 1.00E+02
2 Arsenic 10000 1.00E+00 1.00E+04
2 Barium 10000 1.00E+00 1.00E+04
2 Lead 10000 1.00E+00 1.00E+04
2 Uranium 100 1.00E+00 1.00E+02
2 Vanadium 100 1.00E+00 1.00E+02
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity/Persistence Value from Source Hazardous Substances: 1.00E+04

Toxicity/Persistence Value from Observed Release Hazardous

Substances: ‘ 1.00E+04
Toxicity/Persistence Factor: 1.00E+04
Sum of Source Hazardous Waste Quantity Values: 4.04E+04
Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 100
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS
UNC-San Mateo Mine - 11/29/95
Level I Concentrations
- N/A and/or data not specified
Level II Concentrations

Sample ID: sed-3
Sample Medium: Sediment

Location: 0.10 miles
Hazardous DW MCL Units
Substance Benchmark
Hazardous Substance Concentration Concentration
Arsenic 3.1E+03 N.A. ppb
Barium 5.9E+04 N.A. ppb
Lead 5.3E+03 N.A. ppb
Selenium 2.7E+03 N.A. ppb
Uranium 2.9E+03 N.A. ppb
Vanadium 3.0E+04 N.A. ppb

Documentation for sed-3:

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 3 was collected in the arroyo draining the mine tailings
area.

Reference: 1

Sample ID: sed-2
Sample Medium: Sediment

Location: 0.70 miles
Hazardous DW MCL Units
Substance Benchmark
Hazardous Substance Concentration Concentration
Arsenic 2.3E+03 N.A pPpb
Barium 3.0E+04 N.A. ppb
Lead 4.2E+03 N.A. ppb
Uranium 1.6E+03 N.A. ppb
Vanadium 7.2E+03 N.A ppb
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Documentation for sed-2

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 2 was collected from San Mateo Creek downstream of the PPE.

Reference: 1

Most Distant Level I Sample

- N/A and/or data not specified

Most Distant Level II Sample

Sample ID: sed-2
Distance from the Probable Point of Entry: 0.70 miles

Documentation for sed-2

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 2 was collected from San Mateo Creek downstream of the PPE.

Reference: 1
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level I Concentrations

Distance Along the
In-water Segment from the
Intake Probable Point of Entry (miles) Population

Population Served by Level I Intakes: 0.0

Level I Population Factor: 0.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level II Concentrations

Distance Along the
In-water Segment from the
Intake Probable Point of Entry (miles) Population

Population Served by Level II Intakes: 0.0

Level II Population Factor: 0.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Potential Contamination

Average Annual Population
Intake ID Flow (cfs) Served

- N/A and/or data not specified

Type of Surface Total Dilution-Weighted
Water Body Population Population

Dilution-Weighted Population Served
by Potentially Contaminated Intakes: 0.0

Potential Contamination Factor: 0.0

Nearest Intake

Location of Nearest Drinking Water Intake: N.A.
Nearest Intake Factor: 0.00

Resources

Resource Use: YES

Resource Value: 5.00E+00

Documentation for Resources:

The Marcus Ranch reportedly uses surface water for domestic and
stock purposes.

Reference: 1
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SW PATHWAY: OVERLAND/FLOOD HUMAN FOOD CHAIN THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 40000.00

Toxicity/
Hazardous Substance Toxicity Persistence Bio- Persistence/
Value Value accum. Bioaccum.
Value Value
Arsenic 10000 1.00E+00 5.00E+02 5.00E+06
Barium 10000 1.00E+00 5.00E-01 5.00E+03
Lead 10000 1.00E+00 5.00E+03 5.00E+07
Selenium 100 1.00E+00 5.00E+01 5.00E+03
Uranium 0 1.00E+00 5.00E-01 O0.00E+00
Vanadium 100 1.00E+00 5.00E-01 5.00E+01
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SW PATHWAY: OVERLAND/FLOOD HUMAN FOOD CHAIN THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value: 370.37

Toxicity/
Hazardous Substance Toxicity Persistence Bio- Persistence/
Value Value accum. Bioaccum.
Value Value
Arsenic 10000 1.00E+00 5.00E+02 5.00E+06
Barium 10000 1.00E+00 5.00E-01 5.00E+03
Lead 10000 1.00E+00 5.00E+03 5.00E+07
Selenium 100 1.00E+00 5.00E+01 5.00E+03
Uranium 0 1.00E+00 5.00E-01 O0.00E+00
Vanadium 100 1.00E+00 5.00E-01 5.00E+01
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SW PATHWAY: OVERLAND/FLOOD HUMAN FOOD CHAIN THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substances Found in an Observed Release

Toxicity/
Sample Observed Release Toxicity Persistence Bio- Persistence/
No. Hazardous Substance Value Value accum. Biocaccum.
Value Value
1 Arsenic 10000 1.00E+00 5.00E+02 5.00E+06
1 Barium 10000 1.00E+00 5.00E-01 5.00E+03
1 Lead 10000 1.00E+00 5.00E+03 5.00E+07
1 Selenium 100 1.00E+00 5.00E+01 5.00E+03
1 Uranium 100 1.00E+00 5.00E-01 5.00E+01
1 Vanadium 100 1.00E+00 5.00E-01 5.00E+01
2 Arsenic 10000 1.00E+00 5.00E+02 5.00E+06
2 Barium 10000 1.00E+00 5.00E-01 5.00E+03
2 Lead 10000 1.00E+00 5.00E+03 5.00E+07
2 Uranium 100 1.00E+00 5.00E-01 5.00E+01
2 Vanadium 100 1.00E+00 5.00E-01 5.00E+01
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SW PATHWAY: OVERLAND/FLOOD HUMAN FOOD CHAIN THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity/Persistence/Biocaccumulation Value from Source Hazardous

Substances: 5.00E+07
Toxicity/Persistence/Biocaccumulation Value from Observed Release

Hazardous Substances: 5.00E+07
Toxicity/Persistence/Biocaccumulation Factor: 5.00E+07
Sum of Source Hazardous Waste Quantity Values: 4 .04E+04
Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 560
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT HUMAN FOOD CHAIN THREAT TARCGETS
UNC-San Mateo Mine - 11/29/95
Level I Concentrations
- N/A and/or data not specified
Level II Concentrations

Sample ID: sed-3
Sample Medium: Sediment

Location: 0.10 miles
Hazardous FDAAL Units
Substance Benchmark
Hazardous Substance Concentration Concentration
Arsenic 3.1E+03 N.A ppb
Barium 5.9E+04 N.A. ppb
Lead 5.3E+03 N.A. ppb
Selenium 2.7E+03 N.A ppb
Uranium 2.9E+03 N.A ppb
Vanadium 3.0E+04 N.A ppb

Documentation for sed-3:

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 3 was collected in the arroyo draining the mine tailings
area.

Reference: 1

Most Distant Level I Sample

- N/A and/or data not specified

Most Distant Level II Sample

Sample ID: sed-3
Distance from the Probable Point of Entry: 0.10 miles
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT HUMAN FOOD CHAIN THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Documentation for sed-3:
The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 3 was collected in the arroyo draining the mine tailings

area.

Reference: 1
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT HUMAN FOOD CHAIN THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level I Concentrations

Annual Production Human Food Chain
Fishery (pounds) Population Value

Sum of Human Food Chain Population Values: 0.00E+00

Level I Concentrations Factor: 0.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT HUMAN FOOD CHAIN THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level II Concentrations

Annual Production Human Food Chain
Fishery (pounds) Population Value

Sum of Human Food Chain Population Values: 0.00E+00

Level II Concentrations Factor: 0.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT HUMAN FOOD CHAIN THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Potential Contamination

Type of Average

Annnual Surface Annual Pop. Dilution
Production Water Flow Value Weight
Fishery (pounds) Body (cts) (P1) (D1i) Pi*Di

Sum of (Pi*Di): 0.00E+00

Potential Human Food Chain Contamination Factor: 0.00E+00

Food Chain Individual

Location of Nearest Fishery: N.A.

Food Chain Individual Factor: 0.00
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SW PATHWAY: OVERLAND FLOW/FLOOD ENVIRONMENTAL THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 40000.00

Ecotoxicity/
Hazardous Substance Eco- Persistence Bio- Persistence/
toxicity Value accum. Bioaccum.
Value Value Value
Arsenic 10 1.00E+00 5.00E+01 ©5.00E+02
Barium 1 1.00E+00 5.00E-01 5.00E-01
Lead 1000 1.00E+00 5.00E+03 5.00E+06
Selenium 100 1.00E+00 5.00E+03 5.00E+05
Uranium 0 1.00E+00 5.00E-01 0.00E+00
Vanadium 0 1.00E+00 5.00E-01 0.00E+00
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UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value:

Hazardous Substance

Arsenic
Barium
Lead
Selenium
Uranium
Vanadium

Eco-
toxicity
Value

Persistence

370.37

Value

.00E+00Q
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

.00E+01
.00E-01
.00E+03
.00E+03
.00E-01
.00E-01

PAGE: 53
SW PATHWAY: OVERLAND FLOW/FLOOD ENVIRONMENTAL THREAT WASTE CHARACTERISTICS

Ecotoxicity/
Persistence/
Biocaccum.
Value

.00E+02
.00E-01
.00E+06
.00E+05
.00E+00
.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD ENVIRONMENTAL THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substances Found in an Observed Release

Eco- Ecotoxicity/
Sample Observed Release toxicity Persistence Bio- Persistence/
No. Hazardous Substance Value Value accum. Bioaccum.
Value Value
1 Arsenic 10 1.00E+00 5.00E+01 5.00E+02
1 Barium 1 1.00E+00 5.00E-01 5.00E-01
1 Lead 1000 1.00E+00 5.00E+03 5.00E+06
1 Selenium 100 1.00E+00 5.00E+03 5.00E+05
1 Uranium 100 1.00E+00 5.00E-01 5.00E+01
1 Vanadium 100 1.00E+00 5.00E-01 5.00E+01
2 Arsenic 10 1.00E+0Q0 5.00E+01 5.00E+02
2 Barium 1 1.00E+00 5.00E-01 5.00E-01
2 Lead 1000 1.00E+00 5.00E+03 5.00E+06
2 Uranium 100 1.00E+00 5.00E-01 5.00E+01
2 Vanadium 100 1.00E+00 5.00E-01 5.00E+01
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PAGE:

55

SW PATHWAY: OVERLAND FLOW/FLOOD ENVIRONMENTAL THREAT WASTE CHARACTERISTICS

UNC-San Mateo Mine - 11/29/95

Ecotoxicity/Persistence/Biocaccummulation Value from Source
Hazardous Substances:

Ecotoxicity/Persistence/Biocaccummulation Value from Observed
Release Hazardous Substances:

Ecotoxicity/Persistence/Biocaccummulation Factor:
Sum of Source Hazardous Waste Quantity Values:
Hazardous Waste Quantity Factor:

Waste Characteristics Factor Category:

5.00E+06

5.00E+06

5.00E+06

4.04E+04

10000

320
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95
Level I Concentrations
- N/A and/or data not specified
Level II Concentrations

Sample ID: sed-3
Sample Medium: Sediment

Location: 0.10 miles
Hazardous AWQC Benchmarks - Units
Substance Concentrations
Hazardous Substance Concentration FRESH SALT
Arsenic 3.1E+03 N.A. ppb
Barium 5.9E+04 N.A. ppb
Lead 5.3E+03 N.A. ppb
Selenium 2.7E+03 N.A. ppb
Uranium 2.9E+03 N.A. ppb
Vanadium 3.0E+04 N.A. ppb

Documentation for sed-3:
The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 3 was collected in the arroyo draining the mine tailings
area.

Reference: 1

Sample ID: sed-2
Sample Medium: Sediment

Location: 0.70 miles
Hazardous AWQC Benchmarks Units
Substance Concentrations
Hazardous Substance Concentration FRESH SALT
Arsenic 2.3E+03 N.A ppb
Barium 3.0E+04 N.A. ppb
Lead 4.2E+03 N.A. ppb
Uranium 1.6E+03 N.A ppb
Vanadium 7.2E+03 N.A ppb
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Documentation for sed-2

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 2 was collected from San Mateo Creek downstream of the PPE.

Reference: 1

Most Distant Level I Sample

- N/A and/or data not specified

Most Distant Level II Sample

Sample ID: sed-2
Distance from the Probable Point of Entry: 0.70 miles

Documentation for sed-2

The samples were collected on 30 June and 1 July 1993 by SAIC.
Sediment 2 was collected from San Mateo Creek downstream of the PPE.

Reference: 1
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level I Concentrations

) Distance from Probable Sensitive
Point of Entry to Environment
Sensgitive Environment Sensitive Env. (miles) Value

Sum of Sensitive Environments Values: 0
Wetlands

Distance from Probable

Point of Entry to ) Wetlands
Wetland Wetland (miles) Frontage (miles)

Sum of Sensitive Environments Value + Wetlands Value: 0.00E+00

Level I Concentrations Factor: 0.00E+00



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 59
SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Level II Concentrations

Distance from Probable Sensitive
Point of Entry to Environment
Sensitive Environment Sensitive Env. (miles) Value

Sum of Sensitive Environments Values: 0
Wetlands

Distance from Probable

Point of Entry to Wetlands
Wetland Wetland (miles) Frontage (miles)

Sum of Sensitive Environments Value + Wetlands Value: 0.00E+00

Level II Concentrations Factor: 0.00E+00
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Potential Contamination

Sensitive
Type of Surface Environment
Water Body Sensitive Environment Value
Wetlands
Type of Surface Wetlands Wetlands
Water Body Sensitive Environment Frontage Value

- N/A and/or data not specified
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Sum of
Sum of Sens. Wetland Dilution
Type of Surface Environment Frontage Weight
Water Body Values (83) Values(Wj) (Dj) Dj (W3+S3)

- N/A and/or data not specified

Sum of Dj (Wj+Sj) : 0.00E+00
Sum of Dj (Wj+Sj)/10: 0.00E+00

Potential Contamination Sensitive Environment Factor: 0.00E+00
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT LIKELIHOOD OF EXPOSURE
UNC-San Mateo Mine - 11/29/95

Likelihood of Exposure

No. Source 1D Level of Contamination
1 tailings pile Level I
2 heap leach pile Level I

Likelihood of Exposure Factor: 550

Documentation for Area of Contamination, Source tailings pile:

The estimated area of the tailings pile is based on information in
the 1994 SAIC report and the 1988 Hazardous Waste site
Identification.

Reference: 1, 2

Documentation for Area of Contamination, Source heap leach pile:

The estimated area is based on information in the 1994 SAIC report.

Reference: 1

Source Hazardous Substance Depth Concent. Cancer RFD Units

No. (ft.)
1 Arsenic < 2 2.0E+01 3.3E-01 1.7E+02 ppm
1 Barium < 2 5.0E+02 0.0E+00 4.1E+04 ppm
1 Lead < 2 1.3E+01 O0.0E+00 0.0E+00 ppm
1 Selenium < 2 1.4E+02 0.0E+00 2.9E+03 ppm
1 Uranium < 2 3.9E+02 0.0E+00 0.0E+00 ppm
1 Vanadium < 2 7.2E+01 O0.0E+00 4.1E+03 ppm
2 Arsenic < 2 4.1E+00 3.3E-01 1.7E+02 ppm
2 Barium < 2 2.3E+02 O0.0E+00 4.1E+04 ppm
2 Lead < 2 2.4E+01 O0.0E+00 O0.0E+00 ppm
2 Selenium < 2 2.2E+01 O0.0E+00 2.9E+03 ppm
2 Uranium < 2 2.3E+03 O0.0E+00 O0.0E+00 ppm
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT LIKELIHOOD OF EXPOSURE

UNC-San Mateo Mine - 11/29/95

Vanadium < 2 2.9E+02 0.0E+00 4.1E+03 ppm

Documentation for Source tailings pile, Contaminants:

Samples were collected by SAIC on June 30 and July 1, 1993 at the
San Mateo site. Four soil samples were collected from the general
mining and tailings area. However, because of relatively high
radioactivity of the tailings pile measured during site screening,
no samples of the pile itself were collected. The four soil samples
were used to describe the tailings pile.

Reference: 1

Documentation for Source heap leach pile, Contaminants:

The samples were collected on June 30 and July 1, 1993 by SAIC at
the San Mateo site. BAnalysis of the samples revealed significant
concentrations of metals in the leach pile. Barium, lead, selenium,
vanadium and uranium were found in concentrations greater than three
times the background sample.

Reference: 1
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Arsenic 10000
Barium 10000
Lead 10000
Selenium 100
Uranium 0

Vanadium 100



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 65
SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value: 370.37

Hazardous Toxicity
Substance Value

Arsenic 10000
Barium 10000
Lead 10000
Selenium 100
Uranium 0

Vanadium 100
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity Factor: 1.00E+04
Sum of Source Hazardous Waste Quantity Values: 3.70E+02
Hazardous Waste Quantity Factor: 100

Waste Characteristics Factor Category: 32
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Targets

Level I Population: 0.0 Value: 0.00
Level II Population: 0.0 Value: 0.00
Workers: 0.0 Value: 0.00

Documentation for Workers:
The site 1s inactive.

Reference: 1, 2

Resident Individual: Potentia Value: 0.00

Resources: YES Value: 5.00

Documentation for Resources:
Cattle reportedly graze the site.

Reference: 1

Terrestial Sensitive Environment Value

Terrestrial Sensitive Environments Factor: 0.00
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SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT LIKELIHOOD OF EXPOSURE
UNC-San Mateo Mine - 11/29/95

Likelihood of Exposure

Level of Attractiveness/ Area of Contam.
No. Source ID Contamination Accessibility (sg. feet)
1 tailings pile Level I 50 625000
2 heap leach pile Level I 50 100000
Highest Attractiveness/Accessibility Value: 50
Sum of Eligible Areas Of Contamination (sg. feet): 725000

Area of Contamination Value: 100

Likelihood of Exposure Factor Category: 375

Documentation for Attractiveness/Accessibility, Source tailings pile:
The site is located in the Cibola National Forest designated for

public use. However, it is fairly inaccessible.

Reference: 1

Documentation for Attractiveness/Accessibility, Source heap leach pile:

The site lies in the Cibola National Forest designated for public
use. However, it is slightly inaccessible.

Reference: 1

Source Hazardous Substance Depth Concent. Cancer RFD Units
No. (ft.)

1 Arsenic < 2 2.0E+01 3.3E-01 1.7E+02 ppm

1 Barium < 2 5.0E+02 0.0E+00 4.1E+04 ppm

1 Lead < 2 1.3E+01 O0.0E+00 O0.0E+00 ppm

1 Selenium < 2 1.4E+02 0.0E+00 2.9E+03 ppm

1 Uranium < 2 3.9E+02 0.0E+00 O0.0E+00 ppm

1 Vanadium < 2 7.2E+01 O0.0E+00 4.1E+03 ppm

2 Arsenic < 2 4.1E+00 3.3E-01 1.7E+02 ppm
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SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT LIKELIHOOD OF EXPOSURE

NN

UNC-San Mateo Mine - 11/29/95

Barium < 2 2.3E+02 O0.0E+00 4.1E+04 ppm
Lead < 2 2.4E+01 O0.0E+00 O0.0E+00 ppm
Selenium < 2 2.2E+01 O0.0E+00 2.9E+03 ppm
Uranium < 2 2.3E+03 O0.0E+00 O0.0E+00 ppm
Vanadium < 2 2.9E+02 0.0E+00 4.1E+03 ppm

Documentation for Source tailings pile, Contaminants:

Samples were collected by SAIC on June 30 and July 1, 1993 at the
San Mateo site. Four soil samples were collected from the general
mining and tailings area. However, because of relatively high
radiocactivity of the tailings pile measured during site screening,
no samples of the pile itself were collected. The four soil samples
were used to describe the tailings pile.

Reference: 1

Documentation for Source heap leach pile, Contaminants:

The samples were collected on June 30 and July 1, 1993 by SAIC at
the San Mateo site. Analysis of the samples revealed significant
concentrations of metals in the leach pile. Barium, lead, selenium,
vanadium and uranium were found in concentrations greater than three
times the background sample.

Reference: 1
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SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 1 tailings pile

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Arsenic 10000
Barium 10000
Lead 10000
Selenium 100
Uranium 0

Vanadium ‘ 100
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SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Source: 2 heap leach pile

Source Hazardous Waste Quantity Value: 370.37

Hazardous Toxicity
Substance Value

Arsenic 10000
Barium 10000
Lead 10000
Selenium 100
Uranium 0

Vanadium 100



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE: 72
SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity Factor: 1.00E+04
sum of Source Hazardous Waste Quantity Values: 3.70E+02
Hazardous Waste Quantity Factor: 100

Waste Characteristics Factor Category: 32
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SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT TARGETS
UNC-San Mateo Mine - 11/29/95

Nearby Individual

Population within 1/4 mile: 0.0

Nearby Individual Value: 0.0

Population Within 1 Mile

Travel Distance Category Number of People Value
> 0 to 1/4 mile 0.0 0.0
> 1/4 to 1/2 mile 0.0 0.0
> 1/2 to 1 mile 0.0 0.0

Population Within 1 Mile Factor: 0.0



PREscore 3.0 - PRESCORE.TCL File 07/25/94 PAGE:
AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

OBSERVED RELEASE

Distance
No. Sample ID (miles) Level of Contamination

Observed Release Factor: 0
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Gas Migration Potential

GAS POTENTIAL TO RELEASE

Gas Gas Gas
Gas Source Migrtn. Potential
Contain.Type Potent. to Rel.
Source Value Value Value Sum Value
Source ID Type (A) (B) (C) (B+C) A(B+0C)
- N/A and/or data not specified
Gas Potential to Release Factor: 0

Documentation for Gas Containment, Source tailings pile:
The pathway was not evaluated because air'sampling during
the 1993 SAIC sampling mission did not reveal any airborne
contaminants.

Reference: 1

Documentation for Source Type, Source tailings pile:

The tailings pile consists of waste rock disposed of in a series

of spoils terraces. The rock consists mostly of barren shale

and low grade mineralized rock. The pile is unreclaimed and has no
vegatative cover.

Reference: 1, 2
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95
Documentation for Gas Containment, Source heap leach pile:
The pathway was not evaluated because during the 1993 SAIC
sampling mission, no airborne contaminants were detected.

Reference: 1

Documentation for Source Type, Source heap leach pile:

The waste source is a heap leach pile. The pile is not lined and
has no vegetative covering. Details of the leaching operation and
chemicals used are unknown. The pile is reportedly dry and consists
of waste rock from the mining operation.

Reference: 1, 2
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Source: tailings pile
Hazardous Substance Gas
Gaseous Hazardous Substance Migration Potential Value

Gas Migration Potential Value From Table 6-7: 0
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Source: heap leach pile
Hazardous Substance Gas
Gaseous Hazardous Substance . Migration Potential Value

Gas Migration Potential Value From Table 6-7: 0
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Particulate Migration Potential

PARTICULATE POTENTIAL TO RELEASE

Partic.Partic. Partic.
Partic. Source Migrtn. Potential
Contain.Type Potent. to Rel.
Source Value Value Value Sum Value
Source ID Type (A) (B) (C) (B+C) A(B+C)
- N/A and/or data not specified
Particulate Potential to Release Factor: 0

Documentation for Source Type, Source tailings pile:

The tailings pile consists of waste rock disposed of in a series

of spoils terraces. The rock consists mostly of barren shale

and low grade mineralized rock. The pile is unreclaimed and has no
vegatative cover.

Reference: 1, 2

Documentation for Source Type, Source heap leach pile:

The waste source is a heap leach pile. The pile is not lined and
has no vegetative covering. Details of the leaching operation and
chemicals used are unknown. The pile is reportedly dry and consists
of waste rock from the mining operation.

Reference: 1, 2
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Source: tailings pile

Particulate Hazardous Substance
Arsenic

Barium

Lead

Selenium

Uranium

Vanadium
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AIR PATHWAY LIKELIHOOD OF RELEASE
UNC-San Mateo Mine - 11/29/95

Source: heap leach pile

Particulate Hazardous Substance
Arsenic

Barium

Lead

Selenium

Uranium

Vanadium /
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AIR PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substance Toxicity Gas Particulate Toxicity/
Value Mobility Mobility Mobility
Value Value Value
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AIR PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Hazardous Substances Found in an Observed Release

Particulate Gas
Sample Observed Release Toxicity/ Toxicity/
ID Hazardous Substance Mobility Value Mobility Value

- N/A and/or data not specified

- N/A and/or data not specified
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AIR PATHWAY WASTE CHARACTERISTICS
UNC-San Mateo Mine - 11/29/95

Toxicity/Mobility Value from Observed Release Hazardous
Substances:

Toxicity/Mobility Factor:
Sum of Source Hazardous Waste Quantity Values:
Hazardous Waste Quantity Factor:

Waste Characteristics Factor Category:
AIR PATHWAY TARGETS

PAGE: 84

0.00E+00

0.00E+00

0.00E+00

0

0
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UNC-San Mateo Mine - 11/29/95
Actual Contamination

Distance
No. Sample ID (miles) Level of Contamination

- N/A and/or data not specified

Potential Contamination

Distance Categories Subject
to Potential Contamination Population Value

Potential Contaminantion Factor: 0
Potential Contaminantion Factor: 0
Potential Contaminantion Factor: 0.
Potential Contaminantion Factor: 0.0000
Potential Contaminantion Factor: 0
Potential Contaminantion Factor: 0
Potential Contaminantion Factor: 0

doc here
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%$2d %-20.20s %¥5.31f %-10.10s
UNC-San Mateo Mine - 11/29/95

Nearest Individual Factor

Distance in miles: Potentia

- N/A and/or data not specified

doc here

Resources

Resource Value: 4.935386735783841710000000000000000000000e+257

doc here
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%¥2d %-20.20s %$5.31f %-10.10s
UNC-San Mateo Mine - 11/29/95

Actual Contamination, Sensitive Environments

Sensitive
Distance Environment
Sensitive Environment {(miles) Value
- N/A and/or data not specified
Actual Contamination, Wetlands
Distance Wetland Wetland
Category Acreage Acreage Value

(Sum of Sensitive Environments + Wetlands Values)
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%$2d %-20.20s %$5.31f %$-10.10s
UNC-San Mateo Mine - 11/29/95

Potential Contamination, Sensitive Environments

Sensitive

Distance Environment Distance Weighted
Sensitive Environment (miles) Value Weight Value/10
(null) 4.935385843404746150000000000000000000000e+257
Sum of Sensitive Environments Weighted Values/10: 0.000
Potential Contamination, Wetlands
Distance Wetland Wetland Distance Weighted
Category Acreage Acreage Value Weight Value/10

doc here
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MAY 2 4 1990

Ms. Denise Gallegos

Program Manager REUVA’ .

Abandoned Mine Land Bureau

State of New Mexico Energy, Minerals
and Natural Resgurces Department

2040 S. Pacheco

Santa Fe, NM 87505

Dear Ms. Gallegos:

Per our conversation on May 22, 1990, I have reviewed the two
sites which the Abandoned Mines Land Bureau was interested in,
the Poison Canyon Site (NMD981600489) and UNC San Mateo Mine
(NM1223075515). No further remedial action by Superfund was the
determination for the Poison Canyon Site. I am enclosing a copy
of the file which contains the Superfund Site Strategy
Recommendation for this site. As we discussed, the U. S. Forest
Service has been requested to provide * the Environmental
Protection Agency with additional information at the UNC San
Mateo Mine. I am following up with the Forest Service as to the
status of their investigation, and will inform you of the results
of this investigation.

If you réquire additional infaormation, or have any gquestions
regarding other Superfund sites please feel free to contact me at
(214) &55-6740.

Sincerely,

Barbara Driscoll, Environmental Protection Specialist
Superfund Site Assessment Section &6H-MA

Enclosure
6H-MA:DRISCOLL:BD:5/23/90:Compag A:GALLEGOS:X6740

TAYLOR

i
i

{
)




MAY 2 4 1330

Ms. Denise Gallegos

Program Manager

Abandoned Mine Land Bureau

State of New Mexico Energy, Minerals
and Natural Resources Department

2040 S. Pacheco

Santa Fe, NM B7305

Dear Ms. Gallegaos:

Per our conversation on May 22, 1990, I have reviewed the two
sites which the Abandoned Mines Land Bureau was interested 1in,
the Poison Canyon Site (NMD9B160048%9) and UNC San Mateo Mine,
LHTH 22O 3g No further remedial action by Superfund was the
“for the Poison Canyon Site. I am enclosing a copy
of the file which contains the Superfund Site Strategy
Recommendation for this site. As we discussed, the U. S. Forest

Service has been requested to provide the' Environmental
Protection Agency with additional information at the UNC San
Mateo Mine. 1 am following up with the Forest Service as to the

status of their investigation, and will inform you of the results
of this investigation.

If you require additional information, or have any questions
regarding other Superfund sites please feel free to contact me at
(214) 655-6740.

Sincerely,

SUPERFUND
FILE
Barbara Driscoll, Environmental Protection Specialist
Superfund Site Assessment Section &6H-MA MAR 26 1992
Enclosure REORGANIZED
6H-MA:DRISCOLL :BD:5/23/90:Compaq A:GALLEGOS:X&6740 SUPERFUND
FILE
TAYLOR

MAR 2 6 1392

it o ~=.D
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an ) . -
EFPA  POTENTIAL HAZARDOUS WASTE SITE IDENTIFICATION PSS

MM/ 223083515

NOTE: The_ i.nitial identification of a potential site or incident should not be interpreted as a finding of illegal
* activity or confirmation thzt w actual health or eavironmental :izeat exists. :i- *meatriied sites will

be assessed under the EPA’s Hazardous Waste Site Enforcement and Response System to determine if
a hazardous waste problem actually exists, - (_/"

e [RR 30 T55/5~

8. STREET (or other idonnll")T.l:sN. ‘R.8E. sec. 30 NE%
UNC San Mateo Mine ' 5% mi..W, of San Mateo on.SR53,2%mi.Se. .on dir
C. cITY ;

0. STATE E. Z!IP CODE F. COUNTY NAME J .
San Mateo tapprox. 4 miles east of site) NM . 87050 Cibola ./-:7 7

G. QWNER/OPERATOR (If known) /Rare Metals Corp. 1959-1962

LNAH(. /El Paso Natural Gas 1962_1964 . 2. TELEPHONE NUMBER
U.S. Forest Service /United Nuclear Corp. 1964-1971 . 88?3 %gg:ﬁg%f 231%?3)

H. TYPE QF OWNERSHIP (if known)

Elt. recerac [J2state [Jacounty [Jamuncieat  [Js. FRIVATE  [J] 6. UNKNOWN

I. SITE OESCRIPTION UNC San Mateo mine is an inactive underground uranium mine located
approximately 12 miles NE of Grants in the Ambrosia Lake District of the Grants Mineral
Belt. The site is approximately four miles west of the town of San Mateo, and is located
on an arroyo approximately 3,000 feet south of the ephemeral San Mateo Creek. Associated
with the mine are a spoils pile and a dry heap-lewnd (combined surface area approximat
725,000 ft<). Neither has cover vegetation,. and no reclamation had been performed as of

and the shaft area was collapsed.

J. HOW IOENTIFIED (1. e., citizen’s complsints, OSHA citanona, erc.)Oolte Investigated -in-—the K. OATE IDENTIFIED
| following .studies: EPA 520/1-83-007, 1983 and EID/GWH-86/2, 1986. (g & vr

e SUMMARY QF POTENTIAL QR KNQWN PROBLEM

' The spoils pile and Hry heap-leach pond are activel"y .ero.ding with redeposition occurring
in the adjacent arroyo and probably in San Mateo Creek (EPA, 1983; EID, 1986). The wastes
may also be eroded and redeposited by wind. At least three ranches are present downstream

from the site, and livestock present in the area have easy access to t

he site and to
runoff water.

SUPERFUND
Fi.=

MAR 2 6 1992

REORGANIZED

Q3ZINVOHO3H
. 2661 9.3 4VW

ERIE
© ANN4YH3dNsS

August 1986. The EPA study of 1983 identified one open vent, that no head frame was presenf

M. PREPARER INFORMATION - —
2. TELEZPHONE NUMBER 3. CATE (mo,, dey, & yr.)

1. NAME .
. .Rendy Merker - NM EID /M//%/M44K (505) 827-2862 June 30, 1988

EPA Form 2070-3 (5-30) - e e e
/ .

e~ . P
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o EFA T rﬁ.u. HAZARDOUS WASTE SITE .. I Sl P
\7 IDENTIFICATION AND PRELIMINARY ASSESSMENT b NM122.30 5515
NOTE: Tuis {orm is completed {or esch potentsl hasardous waste site to help se

—— e Son : -
sobxitted on this form is based on avallable records and may be updated on subummvmmwtﬁ:l fn{t::’ur:::“
and on=eits iaspections.

This does not constitute .
final opinion of EPA

GCENERAL INSTRUCTIONS: Complete Sections I and III through X as completely se possible before Section [ (Prelicinary
Asassement) 'Flle this form in e Regional Hazaxdous Vaste Log Flie and submit a copy to: U.S. Environmental Protecsion
Agency; Site Treckiag Systema; Haxardous Waste Eaforcement Task Force (EN-3J5) 401 M St., SW; Washingzron, DC 20460.

1. SITE IDENTIFICATION . NN 22DTHETA

A, SITE NAME

8. STREET (or other sdenuttienyT. I13N. R.8BE. sec. 30 NEZ
UNC San Mateo Mine

5% mi. W. of San Mateo on SR 53. 2% mi.SE on

. CiTY 0. STATE E. ZIP CORE F. COUNTY NamME dirt road.
San ‘Mateo (approx.4 miles east of site) NM 87050 Cibola

G. OWNER/OPSRATOR (#f mo™)Rare Metals Corp. 1959-1962
1 HAnE s El Paso Natural Gas 1962-1964 2 ;33”2‘575;;3“1151? y
.S. F t rvice . _ -

U.S. Forest Se /United Nuclear Corp. 1964-1971 505% 883-6901 %UNC%

H, TYPE OF OWNERSHIP .
Ry repEral 2 sTaTE 3. countY T le MumiermaL s pRivaTE 5 unxNoww

1. SITE SEScRIPTION UNC San Mateo Mine is an unreclalmed, 1nactive, uranium mine having large
spoils piles which are actively eroding into a nearby arroyo and ephemeral creek.

Jo HOW IDENTIFIED (lee., citizen’s cooplaints, OSHA ci_lluoru. e gt i‘nvestigated in the coursd X. DATE IDENTIFIED

of the following two studies: (mo., ey, & y1o)
EPA 520/1-83-007, 1983 and EID/GWH-86/2, 1986 ' 1983
- FRINCIPAL STATE CONTACT “ ]

1o NAME

2. TELEPHMCNE NUMBER

Randy Merker (505) 827-2862

IL.PRELIMINARY ASSESSMEMT (comriete this secuon last)

A. APPARENT SERIOUSNESS OF PROBLEM -
Dt miau Xz mesiun [J3. Low T4 NONE 5. UNKNOWN

8. RECOMMENCATION

C] 1. NG ACTION NEEDED (no hazard) SUPERFUND—

FILE T2 IMMEDIATE SITE INSPECTION NEEDED @
8. TENTAT'VELY SCMEDULELED FOR: A

B3, SITE MsPECTION MEEDED  rom MAR 26 1992 * o e reereres o I

1' ’.
/ZOi.{q

. Wikl BC FPCRPOAMED BY:

" REORGANIZED ™ 4. siTE INSPECTION NESDEET (tow pricrity)

C. PREPARER INFORMATION

1. NAMK 2. TELEPWMONE NUMBER 3. DA K (mo., day, & y*)

Randy Merker - NM EID /{ ZMMJ//J/Z/Z% (505) 827-2862

June 30, 1988

III. SITE INFORMATION

A. SITE STATUS

J 1-IACTIVE (Thoes induscrial or B 2 IACTIVE (Thoee ; 3. OTHER fspecity):
municipal eltas which are being used attes which no longer recervy snoee silse that includge awen iNcCicents lixe ‘‘tyanighl QuTToing’’ wnere
lor waeste Tescment, atorage, or disposal wesioa.) no regular or continuing use of the alte [or wasie dispossl hae occurreds)
on 8 condiraung beels, even U iintre—
quarntiy.}
8.1% GENERATOR ON SITE? . rp
G 1. NO m 2. YES (specity generstor’s low=digit S[C Code): 1094
C. AREA OF SITE (la ecree) O. IF APPARENT SERIOUSNESS OF SiTE IS HIGR, SPECZIFY CCCROINATES
1. LATITUOE (deder—mine—=secC,:) 2. LONGITUDE /dege—min.=a0c,)
o n e ' "
approx. 100 acres 35° 19' 43" N 107 #43' 12" W

£. ARE THERE BUILOINGS ON THE SITZ?  Reports of 1979 and 1980 indicate that only building foundationg

Xiuno  [Jz ves(eveartrr:  remain. Ore bin and 20' high metal tank present in 1980.

{

Cantinuec On Revers::



. CHARACTERIZATION OF SITE ACTIVITY,
Indicate the msjor site sctivityfies) s relating to esch activity by marking ‘' - .lppmorhu boxes.

'-;{ A. TRANSPORTER -il 8. STORER LXT c. 'rn:A‘?r:n -%- D. DISPNASEA
h. mAlL - Ky, ming : X{1. mLTmaTiON t. LAND®I_,
l2. seim X|1. sunracE MPOUNDMENT 2. INCINERATION 2. LANDZ AW
|3, sance 3. DRUMS 3. voLume mepucTiON B. oPEN QUM
X|e Tauex X|4. Tanx.a80vVE GROUND Xla. aceverLinc/rnEcOvVERY X L. sunract weounouent
}g, BT INE 3. TANX, SELOW GROUND X . CHEM./PuryS, TRTCATWENT %. MIDNIGCHMT DUMPING
__.i" OTHER (specily): _c. STHER (speciiy): 6. BIOLOCICAL TREATMENT lc. INCINCRATION
7. WASTE SIL REPROCESSING - unoERcROUND INJECTION
8. SOLVENT RECOVERY X). OTWER (specily):
_‘(‘;f o;:;i;g;oegg;%ettling Spoils P_ilg
extracted mine water.

E. SPECIFY 'OETAILS OF SITE ACTIV.ITIES AS NEEDED . PRELININARY REPQR'E
A.4. Shipped ore from mine site to Kermac mill, presumably by truck. This doas not canstitute

B.4. Possible chemical storage in above ground tank (Anderson, 1981) fina! coinion of EPA

V. WASTE RELATED INFORMATION

A. WASTE TYPE

- D€ h - ‘o

Tt unknown (X2 LiouID X3. souLip e stuoGe (s cas

S. WASTE CHARACTERISTICS

1. unkNewn X2 cormosivE 3. ieNiTasLs X4 RaAO10ACTIVE  [15 MIGHLY VOLATILE
X6, ToxIC 777 REACTIVE 8. INERT Tis FLAMMABLE ‘

Ti10. OTHER (specity):

C. WASTE SATEGORIES
{..Are recorcs of wastes available? Specify items such sa mamfests, inventones, etc. below. Incomplete Records Only.
Minewater discharge known to be 670 gallons per minute in February 1960. Analyses of

spoils-pile sediment and sediment leachate available (NMEID, 1986)

2 Esu=ate ‘.hei::aum(:peci!r unit of measure)of waste by category; 3ark ‘X’ 0 indicate which wasies are preseat.

a. SLUSCE b. OIL c. SOLVENTS d. SHEMICALS e. SOLIDS ' {. OTHER
AMOUNT AMCUNT AMOUNT ' AMQUNT AMOUNT 6 AMOUNT
Unknown Unknown 6 X 10 Unknown
UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MCASURC
Cubic Feet
o . N e e . Ty n
Xlieaine, Xlmoiy XlttimaLoceENnaTED |X x1 X! LAecmATORY
== mIGMENTS | wasTms SOLVENTS X 1 acios i P ASK " SmammacEuT.
12IMETALS (12)CTHER(specify): (2INONHALOGNTD S (1) PICKLING »
SLUDGES —J SOLVENTS LIGUORS (2) ASBESTOS (21HOIPITAL
(31 POTW _ | 131 © THER(apecity): 131 CAUSTICS X (”::::l:ffuncs xjtar macioacrive
(4) ALUMINUM FERROUS
SLUDGE . 4) PESTICIDES 4l gL TC. WASTES 1arwuNMICIPAL
zl(a)e'rutn(w-cur): (81 DYES/INKS (g NON-FERROUS ._l«uo'rncn(apocur):
Sl smLTG. wasTES
settling-pond | |leroTHER(speciiy):
(8) CYANIDE
sludge .
(T PRENOLS
() HALOGENS , $
TYLT-X Y
HoIMETALS
- __J(HIO‘rntl(cpncifr)J
EPA Form T2I070-2 (10.79) . PAGEZ 2 0F & Continue On Page 3
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Continued l';rum Pne; 2.

Raplium-226
Uranium
Se lenium E

Mo lybdenum

prremdid 50

{
% LIST SUBSTANGCES OF GREATE: ,.’N

ASTE RELATED INFORMATION (cor

Arsem.c
“Eedd ‘,‘
Vanad um

vBar ium®

WHICH MAY BE ON THE SITE (place in c

nding order of hazaera),

4 ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED .TO EXIST AT THE SITE.

Active erosion of the spoils pile and heap leach pile has resulted in observed releases
of contaminants to drainage sediments

drainages (Figure 2) contain elevated concentrations of radium-226 molybdenum,(contlﬂued

and surface water.

Sediment samples from adjacen

)
VI. HAZARD DESCRIPTION
8.
POTEN. c. 0. DATE OF
A. TYPE OF HAZARD WTaL INCIGENT | (INCIDENT €. REMARKS
. Pyt (hark ‘X*)
{mark *‘X°)
1. NO HAZARD Lo . - ! : " T e .
L - — -—.—_ | Exposure _to. arsenic, selenium, Tead |-
2 MUMAN HEALTH X and the decay products of uranium
NOMewO MK ER and radium-22}6.
3. INJURY/CXPOSURE X as abovej;and open shaft (EPA,1983).
4. WORKER INJURY - 1
CONTAMINATION ) -
% SF WATER SUPPLY X See 7 & 8 below
CONTAMINATION 4 cattle graze in._the area and have easy
T OF FOOB CrAlN X adcess  to the site ‘@nd rinoff. ~~=~—-
CONTAMINATION ‘Observed degredation of ground-water
7- OF GROUND WATER X quality along San MateojCreek(Table 1}.
CONTAMINATION Obse;yqd contam:.nation of surfacey
b oF suRFack waTER X 1982-1983 v?ﬁfer““«an% adr«a:luage aediments(Table 2§
9. DAMAGCEK TO Flgure 3)
* FLORA/FAUNA X Low pH of leachate and runoff.
10, P13 K1LL
CONTAMINATION Unreclaimed spoils piles; poorly
1% or aIn X ivegetated; potential to be windblown.
12. NOTICZABLE ODORS |
bservs.d contamination of drainage
13, CONTAMINATION OF 301L x 1983 edimerfts YFlgure 3) RN
14. PROPERTY DAMAGE
18, PIRC OR EXPLO3ION .
18 SPILLS/LEAKING CONTAINERS/
‘RUNOFF/STANDING LIQUIDS
1y SCWER, STORM
" DRAIN PROBL EME
s Erosion of spoils piles noted during
18- EROON FRORLEME X 1980, 1982| site visits.(Anderson 1981 ,NMEID,1986})-
ve. 1NAOEGUATE 3ECURITY "present fence is in poor condition
: < X 1980 and is ineffective".(Anderson,1981).
20. INCOMPATIBLE WASTLS
21, MIDNIGHT DUMPING
22. OTHER (epecuy):

EPA Foms T2070-2 (10-79)

PAGE 3 OF 4

Continue On Reverze



Continued From Front . .- . :
: ’; _VII, PERMIT INFORMATION __ .- t
N -

A. INDICATE ALL APPLICABLE PERMI o D 8y THE SiTE. None Known \

) v. nréespermiT  [] 2. sPcc PLAN T[] 3. STATE PERMIT(specity)’
] 4. MR PERMITS [ s. LocaL permiT [ 6. RCRA TRANSPORTER
T3 7. rcra sTORER [} 8. RCRA TREATER [_] 3. RCRA DISPOSER

7] 10. OTHER (apecity): : _
B. IN COMPLIANCE?Y

O oves Ozwo - [ 3. unxnOwN '

4. WITH RESPECT TO (llet regulartion nace & number):
VIII. PAST REGULATORY ACTIONS
'E A. NONE D B. YES (summarize below)

None Known

[X.INSPECTION ACTIVITY roast or on-doing)

T a. NONE X 8. YES (complare itemn 1.2,3, & 4 below) -
2 OATE OF 3 PERFORMED
1.TYPE OF ACT!'VITY PAST ACTION ay: 4. DESCRIPTION
(mo., dey, & yr.) (EPA/ Stare) . )
. Inspections and to certify validity of operation and
Certifications 1959,1960 AEC eligibility for bonus payments.
Site Inspection and EPA study: "Potential Health & Environmen
sediment sampling ~ 1983 EPA Hazards of Uranium Mine Wastes'".
Sediment and surface NMEID Study: "Impacts of Uranium Mining
water runoff sampling |~ 1986 NMEID on Surface and Shallow Ground Waters,

X. REMEDIAL ACTIVITY (past or on-going) Grants Mineral Belt, NM".

al

g A. NONE D 8. YES (complete ltems [, 2,3, & 4 below)
2.0ATEC OF 3. PERFORMED
1. TYPE OF ACTIVITY PAST ACTION BY: 4. DESCRIPTION
(mo., day, & yr.) (EPA/State)

NOTZ: Based on the information in Sections I through X, £ll ocut the Preliminary Assessment (Section II)

information on the first page of this form.

EPA Form T2070:2 (10-79) PAGE 4 OF 4
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Continuation Sheet

UNC SAN MATEO MINE - PRELIMINARY ASSESSMENT

V.C.4.

selenium, and gross alpgg partlcle activity. (Figure. 3). iSurggce wated
Vﬁihpleﬁ (Flgure 2) 'Eoﬁzgined ..... elevated .levels _of arsenic, 1ea a?
hmoT: Baenum;“selenium;*uran1um, “and vanadium as well as elevated grossf
&}Iphé’mand"ﬁ’g"rosa&‘éeta“‘ partt E"l’@""h‘“&*t"i\'r’ft"’fé‘?“@tab 1€ 72)"The “Telease of
these “contaminants "t6 “surface "Water may be due primarily to entrained
sediment rather than 1leaching of contaminants from the waste piles
(NM EID, 1986); see Table 3. Elevated ‘concentrations of uranium’
molybdenuﬁ, ~gelenium,-~gross -alpha particle “EcEivVity, and | grd%%L'EEta
~g1§art:1c1e ~ac tivity"*f!‘i‘e“fe"”“observed“":l:n"”werle“”doa‘ﬁ“-gradient m'from .the UNC

an Mateo Mine ds ébmpar d““f'“@“ ls Up-gradient #(Table 1) These

TSR T T L ErS e Sy,
S e et

of mine dewatering effluent rather than from tailings pile 1leachate
(NM EID, 1986). The observed contamination in the down-gradient wells
may be attributable to effluent discharged from mines upstream from
the UNC San Mateo Mine. '

i jaB=RT 5T
SUPERFUND
FILE

MAR 2 6 1992

NEUVAGANIZED
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FIGURE 1. LOCATION OF UNC SAN MATEO MINE, GRANTS MINERAL BELT. NM.
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FIGURE 2. UNC SAN MATEO MINE - SAMPLE LOCATIONS. 4 |



FIGURE 3.

‘ { .
o

Gross &

0 100 230 500 1000 5000 10,000 50,000 100,000

DRAINAGE DISTANCE BELOW WASTE PILE
(in meters)

Persistence/attenuation of selected contaminants in sediments
within the drainage system below the unc San Mateo Mine waste
pile. Each analysis is represented by dot; some stations have
multiple analyses. Three nearby stations were used to define
natural background levels. Nu EID, 1986.
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TABLE 1. UNC San Mateo Mine - Mean trace element and radionuclide
concentrations in wells in the San Mateo Creek drainage system,
1977-1982. Number of samples for each well is shown in parentheses
and well locations are indicated in Figure 2.

Data from NM EID, 1986.

Constituent Lee-1 Lee-2 San-1 San-2
(13) (14) (13) (12)
As (ug/1) . ND 6.8 ND ND
Ba (ug/1) 133 113 112 108
cd (ug/l) ND ND ND ND
Pb (ug/1) ND ND ND ND
Mo (ug/1)“" ND 9.6 133 131
Se (ug/1)v” ND ND 18.5 - 18.0
U (ug/l)+~— ND ND 222 251
vV (ug/1) ND 12 ND ND
Zn (ug/1) ND ND ND ND
Ra-226 (pCi/1) 0.05 0.04 0.15 - 0.09
Gross Alpha (pCi/l)+« 4 6.6 184 209
Gross Beta (pCi/l) +— 3 4 89. 96

ND - not analytically detected



' -

Table 2. UNC San Mateo Mine - Contaminant concentrations in waste-pile runoff as compared to natural runoff.

Number of samples in parentheses.

After NMEID, 1986.

_MINE WASTE PILE RUNOFF

NATURAL RUNOFF

CONSTITUENT Range Median Range Median
(mg/1)
sanid i “o.57 (6) - o : v
Lasy 0.13-1.5 % 0.5"  (6) 0.05-0.26 F0.13 #(6)
Ba 1.7-37.5 10.9  (6) 1.4-43.5 7.7 (6)
cd 0.004-0.02 0.01 (6) 0.003-0.05 0.006 (6)
Pb 0.44-2.5 1.3 (6) 0.05-2.0 0.52  (6)
AT <0.01-32 #7.6 ¢ (6) 0.005-<0.01  #%0.01 » (6) 7
Fe ¥ <0.005-0.85 0.2 4 (6) <0.005-0.15 003" (6) v
# U-natural? 0.04-131 "#’7"3,4.4 7 (6) 0.03-0.56 fo.10" (6) 7
v 4 0.63-24.8 #7.5% (6) 0.18-3.2 Fo.617 (6) v
Zn 1-4.4 2.2 (6) 0.38-1.7 1.5 (6)
(pCi/1)
‘Gross Alpha § 1,810-420,000 123,935 " (6) 33-2,100 71,200 (5) Vv
§6ross Beta ? 1,150-168,000 47,725 (6)7 546-2,000 1,060  (5)



TABLE 3. UNC San Mateo Mine - Results of Mine Waste Leachlng Tests
of 8 composite samples (EP Toxicity Water Extract).

Constituent Average Concentration NM Ground-Water Standard
As 0.029 mg/1 0.1 mg/1
Ba 0.162 mg/1 ' 1.0 mg/1
cd 0.003 mg/1 0.01 mg/1
Pb <0.005 mg/1 0.05 mg/1
Mo mg/1 1.0 mg/1 *
Se 4 20,069 mg/1  F #0.05 mg/1
U-natural 1.42 mg/1 s mgf1
v 0.011 mg/1 no established standard
Zn <0.05 mg/1 10.0 mg/1
Gross AlpKa 1030 pci/1 ¢ [15 peif1 wx v ¥
Gross Beta YA “pci/l "4 millirem/yr **

*Standard for irrigation use; not established for domestic use.
**Natural intermim primary Drinking water standard, 1976.

Leach Test Data from NM EID, 1986.

W2 ek
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PREFACE,

m, working guides, and inspe, useful

This pullication is intended a2 & convenient sumnary of empirical relatio
in practical pealilems requiring r
publications an this sublject peepmred under the diseetion of the anthor and vontaing an expansion aml genesalization
of the ileas and results in enslier pupera.  This work has heen supported and fisanced by the ‘onnervation Serviee,
Diepastment of Agriculture, to provide material for usa in developing planning and design eriteria for the Watershed
Veatection and Flood Prevention program (1°.1.. 360, 8 Congrese and »s wmended),

Tha paper in divided into two parts.  The first part presents the rainfull auslyacs.  Ineluded are measures of the
quality of 1he various relationslipm, romparisons with previons works of s siilar nature, nomerical exnmples, discus-
ions of the limitations of the results, transformation from point to areal frequency, sid sensonal varintion.  The second
part presents 49 rainlall lrequency mape based on & comprehenive aud integrated cullection of np-tn-data statistirs,
severa) related maps, ond scasona) veristion diagrams. Tho ruinfall frequency (isopluvinl) maps are for selected
duratinns from 30 winules 1o 24 hours and return perinds from 1 1o 100 years. '

fall frequency date. It in an outgrowth of several pravions Weathee Burenn °

Chiel) of Hyddrologie Services

tly was prepared in thn Cooperative Stunties Seetion (foarph L. 1. Panily
ion (William E. Hintt, Chiel).  Coorilination with Uhe Soil (onsesvation Service, Depactinent of Agricallare, was

ined thicongh Harald (0. Ogroaky, Chiel, Hydrology Branch, Engineering Division.  Assistanee in the stuily was
received (rom several peopla.  In particular, the author wishes to acknowledie the help of Willinn . Miller who
programmed tha frequency and durstion functions and supervised the processing of all the data; Noromlen 5. Foag
who suprrvised the enllection of the basie date; llowasd Thompmon who prepared the maps for annlysis; Walter T.
rxented here;

Wilson, & furmier eollengue, who wan amoriated with the development of & large partion of the msterial
Mazx A Koblee, A, L. Shands, sod Leonstd §,. Weisy, of the Weather Bureaw, and V. Mockue snd R, €. Andrewn, of
the Soil Connervation Servien, who reviewed the n ietipl and m
peclormed the dralting.

nany helplul sugqaestionn.  Caroll W. Gurduer

CONTENTS

Tope Poge

PREFACE ... o000 e i PARTS 1): CHARTH - Continim
INTROICTION 1 9 - Tyear Vluwr ralnfal) fid
istirient review . . ' n
Ceneral appenach . ' [
PANT 1: ANALYHEY f :;
Nasic date. .. ! »
Purathos analydis 2 3
Freqpurney analyen. ., 1 . 1
Trndivial wagm 1 S yrar 2.bemr sntulal) . at
s thyear 2-hane . [} ]
' with prevhues ralnfalt frevy 4 19 28 5car 2hame "
robability eimeideration . s M. .-80-yrar 2-hous 1 . (1]
Feot, s 8. N yrar 2-hou (1]
Atea.depth relathonshije, ? 28 V-yent J-bour o s
Brawmnt varisthu, | . ? 20 - 2yrms Jhonr s [3]
Hieteseners. . . ? 20.- $-yrur J-hous cainfall 38
List ol tatibes 28, . Vyrae 3-hume 87
1. Koureen of pmint rainfafl date. et eeaeee. e e e e ] 20 I8 year 3-bhowe [
2. Fenplebesl factons for ennverting partial-chiration srelen to annwaboerbes. . . . .. .. ............. ... .- 3 ... S0 yrar 3.bour o
3. Averoge srlationships hetnern Nhominnlr sainfal) ats} shorter duration rainfall tne the sanie seturn perind 3 0. Ik yrnr Dbumr rmindal) . e L. .. ) .. e 1)
1hat of slleestrations V.. - 0-yrae Ghour ealnfall . PN Ce e e . - NN e R - s
Fignre | -- Netation belwren Lyear Gl-minuts fubl and 2-year cloch-bour rainfell; selation lwtaren T-yene 1440- I~ Zyear G honr enlnbafl .. ... L. . e 3 . . . o7
mloate reinfall and 2-yras edweevatburalatay roinfal) ... . e ' 30 Soyrur Chums eninfall . . . . . . . S "
Figure 2. Haintall depthodurative dingram S e e . SR ke AL (- gene Shnmr rninfall .. PPN e - BN e e e oo n
Pigure 3 = Belatiom briwrew idimrved 2- 2-hout reinfal) snd 2-year 2-himes eninfall evimpmited froe dhiration ding 2 I8 - 28 yenr Ghner subntalt. . . L. o L . R ’ 7
bignre & - [telation lrtw ren aliacrvrd 2-3ear 8-hour suinfall and 2-year 6-bongg rainfall y 1 Feamn ok bom dling 2 2. S0 year Bl sabntaf] s . .. . . P ’ . ’ 18
S - Melathon teturen 2-year b . L. 2 IS W year Gbome enintall . . . . o : ) . . R . oo ”
6 - Netatiom betecen partiatodurathon and annal atles 2 a8, .9-geme D-bener valniatt . . . Q)
Fimsre T — Snintall drpth vermes oo lurn periost . . .. 3 A1 2oyear 120wt puinfall . .. s
Fimwee 8 — 1R-Urileutinn of T-dwmie stativre e 3 IR~ Syenr 12-hem o I3
Pigrre 9 — Disteibutlon of 20-hows stath . . ce . A0V prar Vaheme nlnlal) L. .. .. s
Hignre 10 —Cirid demsily werd 1o constroet adbithnal mags. ....... . .... cee e - 3 W —2Sgrae W2 hemeralndal L L A . (14
Fignre 11 — Nrlation heterem means tram Bbyenr and (0-yrar secnrids (24-heus dnenting) . M S0year Wby salutalt (1]
Pepnre 31 - Evamiple of Intrenal evnpistency eheeb . . .. . [ 100y enr 42-bon, - T e [ 1]
Fanre £3 - Eeample of ertrajudating to bong eeturn periots . P .. L] A Depenr 20 beme o L [T
1 = Hebatinmal wern design teturn perkal, T yeare, deninn gueimd, Ty, avch guotinblity of not being escreded X ) s
in Tspume I . Ly
Fiaure 13- Arva ik pth eneves . 16— M0-yrar 20-tuonr eninfall . . . . . e - R 2
FART A0 CHANTS 1T 25.3var T0-bewer snintal) . R Lo . . e e e (L1}
V1 year 10 minate ’ W50 year 0-hear emindat] . o .M
T2 pone I3 minntr > T 09 . 1y enr 28-bone cainiall . e e . s
IS pemr Moumbtr paintall L o :: 8- Prodmid b 8-hemar precipitation for 10 sqnare miles. . . C e e e e e tor
; g Jrmesbeunateralefall ‘ o ; : T 31 Batio of prodiabde masimum S-lume peeripltathon for 10 square mibea b 300.y. o Rhone cabotall w0
€ 30 geor 30 sminnte raintall . o . e - . ves 1 52 Femmmal peobability of fntenme ealofall, 1-bnr duratio . . . e e e "
T~ t00-year Mhmbnnte eninfall . E R e e . . . 1] 51 Hemonal peadability of Introee cainfafl, 8-heuer duration R e J P 1]
B~ leyrar t-bome o L R . L .. Fa) 84, Heawund peaumbility of intens rainfall, 20-bonr duration . .. e e ns

- ~ - = —— - ve— p—p— — T
.




— : PN

. . .. .. = - . - A - - - L4

K . |- . _2-YEAR 24-HOUR RAINFALL(INCHEB) |\ __—-\" A

.
3

; "’_—_)‘ Sis ‘ (8




REFERENCE 5§



REFERENCE 6



WEST::H e o @ [T,

Originator -
o s 2t pHONE CONVERSATION RECORD - e e
Conversation with: Date Zglﬁ / ﬁ?f
Name L% (yuz Time— 9’ ¢s— _AM/PM
Company A5 6.5 )
Address : Q Originator Placed Call

O Originator Received Call
Phone W.0. NO.

Subject _@;—&M'ﬁ'ﬁ :

Notes: -Zz Cruz  Crated %@f_ﬂki &Jeéf LIPIe /M
ﬂ'\%v‘z\/ o ot reglics g e Gk, -

O File Follow-Up-Action:

O Follow-Up By: _

Q Copy/Route To:

O Tickle File—_ / Y
Qriginator’s Initials /:/K

RFW 110-4.8)
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Originator
PHONE CONVERSATION RECORD
Conversw with: /?—» Datezl /ﬂ / f’ 5
Name A& beria g Time 24’,# 5 AM/@
Company LS Frect Seniice | _
Address /i (¥ Originator Placed Call
O Originator Received Call
phone 909 Y2~ 5529 W.0. NO.

Subject ONC-_ San ,/bfeo e

Notes: Z;f /&rm <l fd Yl an /#awd SZ Aave. Leen

(or gjaéa/ Ky Heo Sen ptee oA She shkd Shal

Vi rado vucl,dfes ere  yevealed v :am.g_/or

P ik il aor Score due fo o fack o

Laygets! The  FEPLELE Apre beorn HololFed and cstel 5o

/’mm/é/c a (W’QSW(MC'& ﬁ@/-&w I e 052,

L _asked Ar o oy oL Ao S Z.

‘Q File Follow-Up-Action:
O Tickle File _/ g ’

O Follow-Up By:

O Copy/Raute To: : —_—

Originator's Initials /%

RFW 110-4-83
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STATE COUNTY STATE NAME

35 31 New Mexico
35 61 New Mexico
CENTER POINT AT STATE
COUNTY
REGION

Zipcode found: 87050 at a dis

FI

STATE CITY NAME

SAN MATEO

UNC San Mateo Mine

UNC - .<a~‘/')a+eo PMive.

COVERAGE

COUNTY NAME

Mc Kinley Co
Valencia Co

New Mexico
Mc Kinley Co

THE COUNTRY

tance of 7.1 Km

PSCODE LATITUDE LONGITUDE

107.6417

35.3317

35061

CENSUS DATA

LATITUDE 35:19:43 LONGITUDE 107:43:12 1995 POPULATION

SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS
S 1 0 0 0 0 0 0 0
RING 0 0 0 0 0 0 0
TOTALS

STAR . STATION

WBAN PERIOD OF DISTANCE
NUMBER STATION NAME LATITUDE LONGITUDE RECORD (km)
93044 ZUNI/INTERMEDIATE NM 35.1000 108.800 1967-1971 101.3
23050 ALBUQUERQUE/SUNPT-KIRT NM 35.0500 106.617 1980-1984 104.8
23081 GALLUP/FAA AIRPORT 35.7833 108.783 1985-1989 108.6
23049 SANTA FE NM 35.6167 106.083 1950-1954 151.5
23090 FARMINGTON NM 36.7500 108.233 1954-1959 164.5
93045 TRUTH OR CONSEQUENCES NM 33.2333 107.267 1973-1977 236.5
23194 WINSLOW AZ 35.0167 110.733 1949-1954 275.8



U.S. SOIL DATA

STATE : NEW MEXICO

LATITUDE : 35:19:43 LONGITUDE : 107:43:12
THE STATION IS INSIDE H.U. 13020207
GROUND WATER ZONE : 4

RUNOFF SOIL TYPE : 2
EROSION : 2.3660E-04
DEPTH TO GROUND WATER BETWEEN 6.0960E+02
FIELD CAPACITY FOR TOP SOIL 7.2000E-02
EFFECTIVE POROSITY BETWEEN 2.0000E-02
SEEPAGE TO GROUNDWATER BETWEEN 4.6330E+02
DISTANCE TO DRINKING WELL 2.8000E+04

AND 1.2190E+04

AND 2.0000E-01
AND 5.5600E+03

CM/MONTH

CM/MONTH
CM
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CIBOLA NATIONAL FOREST - SAN MATEO MINE
SITE INSPECTION

January 1994
PREPARED FOR:
United States Department of Agriculture
Forest Service
517 Gold Avenue SW
Albuquerque, New Mexico 87102-0084
PREPARED BY:
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1.0 INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 and the Superfund Amendments and Reauthorization Act
(SARA) of 1986, the U. S. Department of Agriculture (USDA) Forest Service acting as lead
agency, contracted with S’cience Applications International ‘Corporation (SAIC) to conduct a
screening Site Inspection (SI) at the United Nuclear Corporation (UNC) San Mateo Mine site
in the Cibola National Forest, New Mexico. The purpose of the SI was to collect information
concerning conditions at the San Mateo Mine Site sufficient to assess the threat posed to human
health and the environment, and to determine whether or not a release of regulated materials has

occurred.

The scope of the investigation included reviewing historic file information available from
the USDA Forest Service, sampling of waste and environmental media, and evaluating the site
by use of the Hazard Ranking System (HRS). The objectives of this focused SI were to:

. Determine whether or not a CERCLA release has occurred or is suspected to
have occurred.

o Confirm or deny the presence of contamination at the site.

. Determine the presence of a threat to human health or the environment.

. Evaluate the site pursuant to the HRS.

A Preliminary Assessment (PA) Was completed on June 30, 1988, by the New Mexico
Environmental Improvement Division (NMEID). The PA findings indicated that a spoils pile
and heap leach pile from an inactive uranium mine were eroding and contaminating drainage
pathways and possibly groundwater. NMEID recommended the USDA Forest Service conduct
a screening SI at the site. The UNC San Mateo Mine was assigned the CERCLIS site number
NM1223075575.



, &
R

2.0 SITE DESCRIPTION AND HISTORY

2.1 Location

The UNC San Mateo Mine is an inactive uranium mine at the eastern edge of the Grants
Mineral Belt of northwestern New Mexico. The mine is in Cibola County, New Mexico
(Figure 1), on lands administered by the Mt. Taylor Ranger District of the Cibola National
Forest. Itis about 5.5 miles west of the town of San Mateo, New Mexico, in the NE%, Section
30, Township 13 North, Range 8 West of the New Mexico Principal Meridian. The geographic
coordinates are 35° 19° 41.5" N latitude and 107° 43’ 13.0" W longitude. Access from Grants,
New Mexico, is north on State Route 53/334 16 miles to the Marcus Ranch, then right on the

Marcus Ranch dirt road 1.6 miles to the San Mateo Mine.

The climate is typical of the region, with extreme diurnal and seasonal temperature
variations. Precipitation averages 12 inches per year, almost eniirely as frequent, high-intensity,
short-duration thunderstorms during the months from July through October. Several inches of

snow may accumulate during winter storms.
2.2 Nature of Site Activities

The original mining claims were filed in 1955. The San Mateo ore body was delineated
by drilling in 1957. Initial development was by Rare Metals Corporation, with shaft sinking
beginning in 1957 and completed in 1959. The first ore was shipped in 1959. Rare Metals
Corporation (associated with El Paso Natural Gas Corporation) operated the mine from 1957 to
1962. EIl Paso Natural Gas Corporation assumed operations in 1962 until 1964.

Following production shutdowns due to mine water and shaft delays, the mine was sold
to UNC, which operated the mine directly (from 1964 to 1971), and under various partnerships
between UNC and its subsidiary Teton Exploration Corporation, Homestake Mining
Company, and Sabre-Pinon partnership (from 1971 to 1979). In 1979, Homestake Mining

2
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Company bought out UNC’s share of the mine, and has controlled it since that time (McLemore,

1983).

Production continued sporadically until at least 1971, but minor exploration and
assessment work continued to 1984. This work consisted primarily of removing existing
structures and equipment, closing and sealing shafts, road .repair, exploration drilling, and
maintenance. In 1984, Homestake notified the USDA Forest Service of its intent to abandon
all claims and cease all operations. However, Homestake has performed assessment work and
maintained eight claims covering the mine area through the 1988 assessment year, and allowed
all other claims to lapse through lack of assessment work (Raby, 1989). Since the mine closed
in 1971, the main shaft and an emergency shaft have been sealed. The east air shaft has

remained open, but with a protective cap installed at the surface.

The ore is at an average depth of 1,050 feet, with an average thickness of 8 feet. Initial
estimates of reserves and grades were 2.2 million tons at 0.20% U,O, (Toole, 1959). The
surface plant consisted of a headframe/hoist/ore bin structure, warehouse/change room/office
building, machine shop/hoist power plant building, mine waste dump, settling ponds, and access

roads.

Waste rock was disposed of at the mine head in a series of spoils terraces. Waste
consisted of barren shale and sandstone and low grade mineralized rock. Of an estimated
642,000 cubic yards of material mined, about 100,000 yards of waste rock were deposited as
surface waste (Raby, 1989). No ore was milled on site, but an on-site heap leach pad was
constructed of waste rock with no apparent lining. The leach pad contains an estimated 13,000
cubic yards of waste material. Details of the leaching operation and chemical reagents used are

unknown.
2.3 Previous Investigations

The site was identified by EPA in 1983 (U.S. EPA, 1983), and was investigated by the
NMEID in 1986 (NMEID, 1986), as part of regional studies. The PA was performed by

4
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NMEID in 1988, but the site was not scored under the HRS. Samples collected and analyzed
by the NMEID, mining companies, and other investigators indicated elevated levels of selenium,

arsenic, molybdenum, lead, vanadium, uranium, and gross alpha and beta activity.

2.4 Land Use and Regulatory Status

The entire site is on land reserved from the public domain, with land use limited by the
lack of public access. The Marcus Ranch is the permittee for the grazing allotment that includes
the mine site. Cattle graze throughout much of the site, and the area is used by big game

hunters during hunting season, but the site receives very little recreational use beyond that.

Mining operations at the site began before the U.S. Atomic Energy Commission (AEC)
regulated uranium mining and production, but the mine was licensed by the AEC pursuant to
the Atomic Energy Act of 1954. The site is not listed on the National Priorities List (NPL).
It does not fall under the authority of the Nuclear Regulatory Commission (NRC) pursuant to
the Uranium Mill Tailings Radiation Control Act (UMTRCA), because it is not a uranium
processing mill or depository site designated in the Act. No uranium milling was performed at

the San Mateo site.

3.0 OPERATIONAL HISTORY AND WASTE CHARACTERISTICS
3.1 Operational History

The San Mateo Mine was operated as a uranium mine between 1957 and 1971. The
mining history is described under Section 2.1 of this report. The waste material is mine waste
rock, which consists almost entirely of gray-green silty shale, which has been reduced to sand -
and smaller particle size. The waste contains soluble metals and radionuclides, including
radium, thorium, radon, polonium, lead, vanadium, arsenic, selenium, molybdenum, barium,

cadmium, mercury, and zinc (Rappaport, 1963).
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3.2 Field Screening and Sampling Program

On June 30 and July 1, 1993, SAIC conducted a field screening and sampling program
at the San Mateo site. The site screening was conducted with a Victoreen GM Pancake Probe,
calibrated against a Cs-137 check source just prior to field screening. The results of this field
screening are shown on Figure 2. Because of the high readings on the preliminary scan (in
excess of 2 MREM/hr), field activities were terminated in the tailings area by the on-site health

and safety officer. Table 1 shows the sample location rationale.
4.0 GROUNDWATER
4.1 Hydrogeology

The bedrock formation at the surface of the site is Mancos Shale, which is overlain by
alluvium and underlain by the Dakota Formation, which is predominantly sandstone. Shallow
groundwater occurs within the alluvium and in the Mancos Shale, with deeper groundwater in
sandstones of the Dakota Formation. The shallow alluvial aquifers flow generally west, roughly
paralleling the flow in San Mateo Creek. The deeper groundwater flows toward the north.
Because of mine dewatering and groundwater extraction for milling of ore, the deeper aquifer
water level (Dakota Formation) has been lowered, and any intermixing of the two groundwater

zones would be from the shallow into the deeper aquifer.
4.2 Groundwater Use

Groundwater in the deeper aquifer has only been accessed by the uranium mining
companies for process water requirements. The nearest domestic water user is the Marcus
Ranch, located within 2 miles of the San Mateo Mine. The ranch uses surface water and
shallow groundwater for dbmestic use and stock watering. The Town of San Mateo is about 5.5

miles up gradient from the mine site.
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Table 1. Sampling Location Rationale

[ MEDIA SAMPLE LOCATION
Source/ §8-1 Background soil sample
Soil $S-2 Tailings area sample
SS-3 Tailings area sample
SS-4 Tailings area sample
SS-5 Tailings area sample
Ground- GW-1 Lee well, upgradient of site
water GW-2 Marcus Ranch well, downgradient of site
GW-3 Red River well, downgradient of site
Sediment SD-1 Arroyo upgradient of San Mateo Creek
SD-2 Arroyo downgradient of San Mateo Creek
SD-3 Arroyo draining mine tailings area
SD-4 Heap leach pad area
SD-5 Heap leach pad area
Air AR-1 Upwind air sample
AR-2 Downwind air sample
AR-3 Downwind air sample
QA/QC DUP-1 Dupllicate sample
DUP-2 Duplicate sample
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Three existing groundwater supply wells were sampled by SAIC on June 30 and July 1,
1993. The samples were analyzed for parameters of concern, and the results are shown in Table
2. The groundwater sampling locations are shown on Figure 3. The wells were existing supply
wells with pumps and piping installed, and the water levels could not be measured with great
accuracy. No well construction details were available, so the depth and well diameter were

measured in the field.

GW-1 was taken from the well at the Lee Ranch upgradient of the San Mateo Mine site,
GW-2 from the well at the Marcus Ranch, and GW-3 from the Red Rock Ranch well. Details
on the wells and sampling are provided on Table 3. Dismantling of the wells to verify well
conditions was prohibited by the well owners. Because of the well construction at the
Red Rock Ranch well, the field crew was unable to determine the well depth, water level, or
casing diameter. No well construction details were available for the well. However, 904
gallons were purged prior to sampling, which was assumed to represent at least two casing
volumes based on the construction of the other two wells. The well owners objected to purging
because of the low yields, but after negotiations with the owners the field crew was allowed to

purge GW-2 and GW-3 for not more than one hour.
4.3 Groundwater Sampling

Samples were collected using the existing pumps in each well after purging the volumes
indicated‘. Samples were collected into laboratory prepared sample bottles, preserved as
appropriate to the analytical methods, labeled, and shipped to the analytical laboratory along with
the compieted chains-of-custody. Turbidity, conductivity, temperature, and pH were determined
at the time of sampling, and the results are given in Table 3. The pH meter was calibrated
against standard, and the turbidity meter checked against a 0.02 NTU check source. Analytical
results are provided as Appendix- A to this report. Only the results for GW-3 showed elevated
levels of alpha activity (92+24 pCi/f). Because of the well location the source of this activity
could be naturally occurring radionuclidés associated with the ore-bearing geologic formations.
The Maximum Contaminant Level (MCL) for gross alpha (including Ra-226) is 15 pCi/¢. The
selenium concentrations in GW-3 (0.39 mg/{) also exceed the MCL of 0.01 mg/f. No

9
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Table 2. Summary of Chemical Analysis, San Mateo Mine Site

Sample .. . . Gross(1) ~~ Gross(1 T S
iD . i Matix - -alpha .. beta -8e(2) - .Va(2): .- U(3).
SS-1 Soil 0.55 + 0.18 17414 28 4+ 14 32 716 5.3 ND ND  14.1 1.7
§S-2 Soil 121.34+2.2 1027 + 56 455 4 25 66 9.9 134 953 88 705 180
SS-3 Soil 31.0+1.0 362 + 35 172+ 16 36  86.0 45 129 120 445 81
SS-4 Soil 83.6+1.6 1724 + 75 542 ¢ 31 199 468 108 885 142 7.2 360
SS-5 Soil 28.3+0.7 1476 + 68 649 + 31 5.2 502 94 975 112 724 390
FB-1 Aqueous 0.05 + 0.27 02+1.2 0.2+3.3 ND ND ND ND ND ND ND
SD-1 Soil 0.6140.17 311 4 34 123 + 20 50  99.9 9.7 ND ND  16.4 2.2
SD-2 Soil 0.98 + 0.23 9.8+ 12 20413 23 298 4.2 ND ND 7.2 1.6
SD-3 Soil 18.78 + 0.81 511 ¢+ 130 3390 + 93 3.1 58.8 5.3 3.3 27 300 29
SD-4 Soil 380.4 +3.7 2240+ 130 678 ¢ 49 3.5 130 115 73 289 949 150
SD-5 Soil 148.6 + 2.2 1041 + 57 328 + 24 4.1 230 242 308  22.0 288 2300
GW-1 Aqueous 0.15+ 0.28 76457 -1.247.1 ND 0.5 ND ND ND 0.015 6.4
GW-2 Aqueous 0.20 4 0.28 6+ 15 7429 ND 0.025 ND ND ND ND 3.5
GW-3 Aqueous 0.60 + 0.36 92 4 24 29 + 27 ND ND ND ND  0.39 ND 76
DUP-1 Soil —— -— —— 2.1 55.1 37.8 5.4 25 207 _—
DUP-2 Soil _— — - 22 650 a7 ND ND 122 2.5

Units: (1)Radiochemistry in pCi/g for soil pCi/l for aqueous
(2)Metals in mg/kg for soil mg/l for agueous
(8)Uranium in’g/g for soil mg/l for aqueous Vi 2
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Table 3. Groundwater Field Parameters

[_—I Parameter o l GW-1 I GV-V-Z I GW-3
Well Depth (ft) 37.0 210 see note
Static Water Level (ft bgs) 13.06 50 see note
Well Casing Diameter (in) 6.0 6 ' see note
Temperature (°F) 62.6 63.3 75.6
pH 7.6 7.73 7.76
Conductivity (uS/cm) 1040 2800 2870
Turbidity (NTU) 42.5 1.10 40
Casing Volumes Purged | 2 4 see note

) (904 gal.)

Note: Due to the well construction, the depth, water level, and casing diameter of GW-3 could
not be determined. ’

12



other groundwater contaminants were detected. GW-2 is the well nearest the San Mateo

site.
5.0 SURFACE WATER

5.1 Hydrology

The San Mateo Mine site is on the northern flank of La Jara Mesa. Tributaries to San -

Mateo Creek drain portions of the mesa to the east and west of the mine site. San Mateo Creek
is an ephemeral drainage that flows toward the west at about 36 feet per mile. The San Mateo
Mine is about one mile south of San Mateo Creek, and drains north to the Creek. Several
springs in the area also drain to San Mateo Creek. The site is not within a floodplain. No
surface water sampling was performed, because there was no flow in the arroyos draining the

site during the field investigation period.
5.2 Surface Water Use

Although surface water provides stock water, no surface water intakes, fisheries,
wetlands, or other sensitive environments have been identified in the area of the site or
downstream from the site. Three groundwater wells were found on the south end of the heap
leach pad. After removal of the casing caps they were found to be plugged at approximately 3

feet below the surface. They are believed to have supplied water for the heap leach process.
5.3 Sediment Sampling
During the field investigation of June 30 and July 1, 1993, uranium ore was observed

in the waste piles and on the surface of the site. There was also evidence of active erosion of

the mine waste from the site into adjacent arroyos which drain into San Mateo Creek.

13



Stream sediment samples from the arroyos were collected and analyzed for contaminants
of concern. The sampling locations are shown of Figure 4, and the results summarized on Table
2. Results from the analytical laboratory are included in Appendix A. These results indicate
radioactivity above background levels in the sediments within these drainages, except for SD-2,

which is just below the confluence with San Mateo Creek. SD-1, collected upgradient from the

confluence, indicated elevated activity, and could indicate additional sources other than the San

Mateo Mine. On the basis of this visual observation and the analytical results, it appears that

a release of contaminants has occurred.

6.0 SOIL
6.1 Population and Potential Receptors

The sit: is inactive, and there is no resident population. The nearest residence is about
1.5 miles from the site, and no schools or day care centers are within miles of the site. The
nearest town is San Mateo, which is about 5.5 miles from the site. The site is not readily
accessible to the general population, although it may be visited by big game hunters during
hunting season. No sensitive terrestrial environments have been identified. quever, cattle
graze the area and have access to the mine site. The mine waste pile has not been reclaimed,
vegetated, or covered, and contaminated soils are vulnerable to wind and water erosion and

subsequent transport. -

The principal route of exposure from contaminated soil would be ingestion by cattle or
wildlife. The field screening results (Figure 2) indicate soils with elevated concentrations of
radionuclides are prevalent at the site.

6.2 Sensitive Environments

No sensitive terrestrial environments have been identified.

14
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6.3 Soil Sampling

Soil sampling locations are shown on Figure 4. SS-1 was collected upgradient of the San
Mateo Mine, and was intended to be a background soil sample. SS-2, SS-3, SS-4, and SS-5
were collected from around the general mining and tailings area. However, because of the
relatively high radioactivity measured during the site screening, no samples of mine waste piles
were collected. It was anticipated that any soil samples collected from the site would exceed

allowable Department of Transportation activity for shipment.

The analytical results for the soil samples are in Appendix A. These results indicate

radioactively contaminated soils over a broad area of the mine site.
7.0 AIR

7.1 Population and Potential Receptors

Although there may be risk of airborne contaminants, because of the lack of waste cover
and exposure of the waste to wind, the population around the site is very sparse. The nearest
residence is about 1.5 miles from the site, and the nearest town about 5.5 miles away. Because
the site is inactive, there are no workers at the site, and no sensitive environments have been
identified.

7.2 Air Sampling

Three air samples were collected, but no contaminants were detected. The samples were
collected at 10 liters per minute, using a high volume dual filter system. The samples were -
collected over 10 hours. AR-1 was on the upwind side of the site, and AR-2 and AR-3 on the
downwind side of the site. AR-2 was collected downwind of the main tailings area. Analytical
results of the air sampling are included in Appendix A, but no contaminants were detected. All

results shown in the appendix are recorded as ND (non-detections). However, the wind velocity

16



was minimal during the sampling period, and airbomne contaminant levels could be greater
during high wind periods.

8.0 SUMMARY AND CONCLUSIONS

The purpose of the SI was to:

° confirm or deny the presence of contamination at the site;
e determine whether or not a release of hazardous materials has occurred,
or is suspected to have occurred;
o determine the presence of a threat to human health or the environment;
and

e evaluate the site pursuant to the Hazard Ranking System (HRS).

Based on the field screening and analytical results, radioactive contamination is present at the
site. Because the more soluble radionuclides are migrating offsite, the contamination poses a
threat to human health and the environment. Determination of the degree of hazard and extent

of contamination will require further study, but it appears that site restoration is warranted.

Because the site is an inactive uranium mine, the expected radionuclides are U-238, U-
235, Th-232, and their progeny. Based on data from the National Council on Radiation
Protection and Measurements (1987), the Th-232 activity will normally be up to five times the
U-238 activity in shale sandstones (see Table 4). The U-235 activity will be about 5% of the
U-238 activity. Tables S through 7 summarize the U-238, U-235, and Th-232 decay series.
These radionuclides produce alpha, beta, and gamma radiation of 0.026 to 2.6 MeV, with the
amount of each dependent on the relative ratios of the radionuclides and isotopes. It is important
to note that uranium is the least soluble of these radionuclides, and the solubility increases as

you go down the chain (as the atomic number decreases).

It is also important to note that under normal conditions the radionuclides/isotopes present
are in equilibrium (i.e., have the same activity) up to radon. Radon, present in each chain, is

an inert gas and may escape from the soil and migrate from the site before decaying. If it does

17
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Table 4. Summary of Concentrations of Major Radionuclides in Major Rock Types and Soil*

Rock Type Potassium-40 Rubidium-87 Thorium-232 Uranium-238
Percent 4
total Bq/kg® ppm total Bq/kg® ppm Bq/kg®* ppm Bq/kg®!
potassium rubidium

Igneous rocks

Basalt (crustal average) 0.8 300 40 30 34 | 10-15 0.5-1 7-10
Mafic® 0.3-1.1 70-400 10-50 1-40 1.6,2.7 7.10 0.5,0.9 7,10
Salic? : 4.5 1,100-1,500 170-200 150-180 16,20 60,80 3.9,4.7 -50,60
Granite (crustal average) >4 > 1,000 170-200 150,180 17 70 3 40

Sedimentary rocks

Shale sandstones: 2.7 800 120 110 12 50 3.7 19
Clean Quartz <1 <300 <40 <40 <2 <8 <1 <10
Dirty Quartz 2? 400? 90? 80?7 3-67 10-25? 2-37 407
Arkose 2-3 600-900 80-120 80 2? <8 1-2? 10-257

Beach sands (unconsolidated) <1 <3007 <40? <407 6 25 3 40

Carbonate Rocks 0.3 70 10 8 2 8 2 25

Continental Upper Crust
Averaget 28 850 112 100 10.7 44 2.8 36
Soils* | 1.5 400 65 50 9 37 1.8 66

From National Council on Radiation Protection and Measurements, 1987, p. 61

1 Bq = 27 pCi.

To obtain series equilibrium alpha, beta, or approximate gamma (excluding bremsstrahlung and x radiation) activity, multiply by 6, 4, or 3, respectively.
To obtain series equilibrium alpha, beta, or approximate gamma (excluding bremsstrahlung and x radiation) activity, multiply by 8, 6, or 3, respectively.
From Clark et al. (1966); for potassium and rubidium, the range of values for rocks within the class is given; for thorium and uranium, the median and mean
values are given, respectively.

Estimated by application of crustal abundance ratio with respect to potassium.

From Taylor and McLennan (1985).

In-situ gamma-spectral measurements at 200 locations by Lowder et al. (1964).
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Table 5. Uranium Decay Series

Major radiation energies (MeV)
and intensities

Nuclide Half-life
a 8 Gamma
238, 451x10° y 415 (25%) |  ceee-- | -me---
9i 4.20 (75%)
23‘6111 244d | ------ 0103  (21%) | 0.0683c  (3.5%)
| 0183  (79%) | 0.083¢ (%)
\/
23: pam 147m | me---- 220 (98%) | 0.765  (0.30%)
1.001  (0.60%)
90.87% | 0.13%
23‘1‘ Pa 675h | @ ------ 053  (66%) | 0100  (50%)
, 193 (13%) | 070 (24%)
' _1_, 090  (70%)
23; U 2.47x10% y 472 (28%) |  ------ 0.053 . (0.2%)
| 4T (72%)
233 Th BOXx104y 462  (24%) | ------ 0.068  (0.6%)
| 468  (76%) 0.142  (0.07%)
ﬁ Ra 1602y 4.60 ©%) |  ce---- 0.186 (%)
O 478  (95%)
2322 Rn 3.823d 549  (100%) | = ------ 0.510  (0.07%)
218 po 3.05m 600 (~100%) | 033 (~0.19%) |  ------
%68m | ------ 065  (50%) | 0205  (19%)
071  (40%) | 0352  (36%)
0.98 (6%)
~2s 6.65 (6%) ?7 (~01%) | ------
670  (94%)
2;; Bi 19.7m 545 (0.012%) 10 (8% | o609  (47%)
551 (0.008%) | 151  (40%) | 1120  (17%)
326  (19%) | 1764  (17%)
19




[OR——

N

- . ‘ . & 2 [

aﬂon.i

Table 5. Uranium Decay Series (Continued)

Major radiation energies (MeV)

Nuclide Half-life and intensities

a 8 Gamma

99.98% | 0.02%
2;: Po 164us 769  (100%) | = ------ 0.799 (0.014%)
. 210q 13m | -e---- 13 (2% | 0206  (80%)
8 : 19 (56%) | 0785  (100%)
23 (19%) | 131 (21%).

210 o, 21y 3.72 (000002%) | 0.016 (85%) | 0.047 (4%)
B'I‘ 0.061 (15%)
210 5.0ld 4.65 (.00007%) 1.161 (~100%) |  ------
e 4.69 (.00005%)

-100% ].00013%

2;2 Po 138.4d 5305 (100%) | = ~------ 0.803 (.0011%)

2‘8"1511 419m | =-=--- 1571 (100%) |  ------
204, | e Vel o .
82 Pb Stable
20




Table 6. Actinium Decay Series

Major radiation energies (MeV)
Nuclide Half-life and intenshies
a B Gamma
235, 7.1x10°%y 437 (18%) |  ------ 0.143  (11%)
92 4.40 (57%) 0.185  (54%)
! 458c  (8%) 0204  (5%)
281 4, 255h | @ eee--- 0140  (45%) | 0026  (2%)
20 0220  (15%) 0.084c  (10%)
! 0.305  (40%)
23: Pa 3.25x 10y 485 (2% | @ ------ 0.027  (6%)
5.01 (24%) 0.084c  (6%)
L 5.02 (23%)
27 Ac 21.6y 486c (0.18%) | 0043 (~99%) | 0070 (0.08%)
98.6% 1.4% 485  (1.2%)
227 1, 18.2d 576  (21%) | = ------ 0050  (8%)
80 5.98 (24%) 0.237c  (15%)
604  (23%) 031c  (8%)
228 ¢, 22m 5.44 (~0.005%) | 115 (~100%) | 0050  (40%)
87 0.080  (13%)
0234 (%)
2:'@ Ra 11.43d 5.61 @% |  ------ 0.149c  (10%)
5.71 (54%) 0270  (10%)
l 5.75 (9%) 033  (6%)
2;2 Rn 4.0s 6.42 @% |  ------ 0272  (9%)
655  (11%) 0.401 (5%)
! 682  (81%)
o2 PO 1.78ms 7.38 (~100%) | 074 (~.00023%) | ------
~100% | .00023%
2;; Pb 3im | e----- 029 (1.4%) | 0405 (3.4%)
056  (9.4%) | 0427  (1.8%)
139 (87.5%) | 0832 (3.4%)
215 ~0.1ms 801 (~100%) |  -=---= | ee--e-
85
2;; Bi 2.15m 628  (16%) 0.60 (0.28%) | 0351  (14%)
0.28% 99.7% 6.62 (84%)
211
1 Po 0.52s 745  (89%) |  ce-ee- 0570  (0.5%)
080  (0.5%)
209 o, 4.79m 1.44
o gom | —eeee- . (99.8%) | 0897 (0.16%)
207
82 Pb Stable @ | 00 eececs | s | eeeeao
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Table 7. Thorium Decay Series

Major radiation energies (MeV)

and inensities

Nuclide Half-life
a 8 Gamma
232 1y, 1.41x10"y 395 (%) |  ------ | ------
‘10 4.01 (76%)
228 o, ery | 0 ------ 0055 (100%) |  ------
88
228 o 613h | =mee-- 118 (35%) | 034c  (15%)
89 1.75 512% 0.808 525%
! 2.09 12%) | 0.96c 20%,
228 4, 1.910y 534  (28%) |  ------ 0.084  (1.6%)
9f 5.43 (71%) 0.214 (0.3%)
24 gy 3.64d 5.45 ®%) |  --e--- 0241  (3.7%)
af 5.68 (94%)
232 Rn 556 620  (100%) |  -=---- 055 (0.07%)
216 p, 0.15s 678  (100%) |  ===-=- | =-e-e-
1
2;3 Pb 1064h |  —e---- 0346  (81%) | 0239  (47%)
| 0.586  (14%) | 0300  (3.2%)
2;2 Bi 60.6m 605  (25%) 1.55 %) | o0.040 (2%)
64.0% 36.0% 6.09 (10%) 226 (55%) ?g " ('gzg
213,
8a © 304ns 878  (100%) |  <-====- |  ====--
208 :
n om0 e 128 (25%) | 0511 (23%)
81 3.10m 152  (21%) | 0583  (86%)
1.80  (50%) | 0.860  (12%)
2614  (100%)
% Pb T N [ o
22




not escape it will contribute to the observed activity and may approach equilibrium (i.e., have

the same activity as the parent element).

Table 2 summarizes the analytical results for the samples collected. The water samples
were collected from existing wells in the vicinity, and well construction data is lacking. The
radioactivity in these samples may be associated with the naturally occurring ore body
(particularly in the case of GW-3). With the limited information on the well construction, no

specific conclusion can be drawn concerning a source.

The soil data clearly show the presence of ore at the surface. It is clear, with all of the
alpha and beta emitters present, that the entire activity is not in equilibrium, based on uranium
activity. A general radiation survey was made with a Victoreen micro-R meter calibrated using
Cs-137 (about 0.66 MeV). For the energy range of the radionuclides/isotopes of concern
(0.026 to 2.6 MeV), this survey instrument will only be accurate within a factor of 2. The
survey data is shown on Figure 2, which indicates the measurement of ambient gamma radiation
in micro-R per hour (1 X 10° mR/yr). The natural backg-round in the U.S. typically ranges
from 40 to 125 mR/yr, which is 4.5 to 14 micro-R per hour. Because the site is at an elevation
of about 7,000 feet, background is probably in the range of 10 to 14 micro-R per hour. Figure

2 shows the activity at the site to be well above this range.

Table 8 summarizes the soil activity data from Figure 2 as a function of the uranium
activity. This function should be constant, unless the daughter products are being transported
away from the original source. The general data appear to be above background for all points
except SS-1 and SD-2. The high progeny activities at SD-1 and SD-3 seem to indicate that the
more soluble progeny are being moved away from the parent radionuclides/isotopes sources.
SD-1 was collected in the area of the confluence of San Mateo Creek and the arroyo draining -
the site. - The field team observed evidence of active erosion of the mine tailings into the arroyo
at the SD-3 location. The high radium activity at SD-4 and the high uranium activity at SD-5
indicate that the more soluble isotopes, such as radium, are migrating downgradient. SD-4 and

SD-5 were collected from the leach pad area. There also seems to be some lack of correlation

23



Table 8. Activity As A Function of Uranium Activity

Location

ID

Dose
Rate
uR/hr

Activity/Uranium

Activity

Ra

o

B

pCi/g

Status”

L ,
General Area SS-1 <0.1 03 + 10+8|16+8 |17 NE

0.1
General Area SS-2 0.6 - 1. 0.7 + 6 + 25 + 180 NE
0.01 0.1 0.1
General Area SS-3 0.1-03 |04+ 45 + 2.1 £ 81 NE
: 0.01 0.4 0.2
General Area SS4 03-06 024+ 5 + 1.5 + 360 NE
0.004 0.2 0.8
General Area SS-5 0.1-1. 07 + 39 + 1.7 + 390 NE
.002 0.2 .08
San Mateo Creek SD-1 NA® 03 + 140 + |56 + 9 | 2.2 HP
(S) .008 15
San Mateo Creek SD-2 NA® 06+ |6 % 13+ |16 NE
N) 0.14 7.5 8
General Area SD-3 06-1. 0.6 + 18 + 120 + 29 HP
0.03 4.5 3.2
Leach Pad (N) SD4 >1 25 + 15 + 45 + 150 HR
: 0.02 0.9 0.3
Leach Pad (S) SD-5 >1 006+ 0454+ | 0.14 + | 2300 HU
.001 .02 .01
Status:
NE =Near Equilibrium HP=High Progeny Activity N=North
HR=High Radium HU=High Uranium . S=South

NA=Not Available

24
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of the dose rate to uranium activity, particularly at SD-3, which indicates the sample at that

location may not have been representative of the area sampled.

Two duplicate samples were collected to assess the data reproducibility. The first
duplicate (DUP-1) was collected at the site of SD-3. The data compare reasonably well except
for lead, which was higher in the duplicate. DUP-2 was collected at the site of SS-1, and the
two analytical results compare fairly well. Because of the heterogeneities in the mine waste rock

at the site, these probably represent good reproducibility in the data.

From this data, it appears that the material is being transported off-site in the surface

runoff. However, further surveying and sampling will be needed to verify this, especially for

“San Mateo Creek. The San Mateo Creek contamination could be from this site or another

source, although it appears that radionuclides are eroding into San Mateo Creek from the site.

To evaluate the significance of the contamination at the site, the activity can be compared
to the EPA action level of 2 X 10* cancer risk for individuals who access the site. Assuming
an individual spends 40 hours per year at the site and using a dose rate of 0.5 mR/hr, an annual
dose rate would be 20 mR/yr. Exposure to this dose rate over a period of nine years (the
average U.S. time of residence at a location) results in 180 mR over the 9 years. Based on
BEIR IV and V and the National Institute of Health Cancer data, a reasonable estimate of cancer
risk from radiation is 6 X 107 cancers per mR. This means the 180 mR would result in 1 X 10
cancers over the 9 years. This does not include doses from inhalation and ingestion, which
would raise the number higher. It does also not include exposure periods for more than 40
hours per year. Based on these figures, exposure of more than 80 hours per year would exceed

the EPA action level.
Radium in the soil is not included in the Toxicity Characterization Leaching Procedure

(TCLP) Rule. The drinking water MCL is 15 pCi/¢ gross alpha, including Ra-226. This MCL

is exceeded in GW-3, but this could be from naturally occurring deposits in the aquifer.
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The site was evaluated by the HRS using EPA’s PASCORE software. The score sheets
and site assessment forms are presented as Appéndix B to this report. The site did not attain
a sufficiently high score to be recommended for inclusion on the NPL. The necessary score for

listing is 28.5, whereas the UNC San Mateo Mine site scored a 4. The low score was

- principally due to the absence of targets, even though a release was indicated by the field

inspection and analytical results.

Because of the low HRS score, the site does not require an RI/FS. However, because
relatively high alpha, beta and gamma activity is present on the site, and these contaminants are
migrating from the site, site restoration should be undertaken. This should include actions to
contain the waste rock on site, and reduce gamma radiation emissions at the surface of the site.
These measures are needed to protect human health and the environment, and for good land

management practice.
In summary, the results of this screening SI indicate the following:

° Radioactive contamination is present at the site;
o A surface release of radioactive contamination appears to have occurred;

o Because of the sparse population in the area of the site, there appears to be no
imminent hazard to human health, although a threat to human health and the
environment exists; and

° The site will not attain an HRS score of 28.5, due to the lack of targets.
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I. OVERVIEW

On July 7, 1993, Enseco-Rocky Mountain Analytical Laboratory received
twelve soil samples and four aqueous samples from Science Applications
International Corporation (SAIC). As directed by Mike Brazie of SAIC on July
9, 1993, all of the radium-228 and hardness analyses requested on the Chain of
Custody were cancelled. The gross alpha, gross beta and uranium were reported
under Rocky Mountain Analytical Laboratory project number 030081. Trip blanks
were provided with the samples, but were not necessary for radiochemical
analyses. Therefore, they were not analyzed.

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is

arranged in the following order:
I. Overview
I1I. Sample Description Information/Analytical Test Requests

II1I. Analytical Results
IV. Quality Control Report

DISCUSSION

A reagent blank is analyzed with all radiochemistry parameters and must be

| within established control limits. The results for radium-226 are calculated

by subtracting the method blank and/or the cell background.

Radiochemical measurements are reported along with an associated
statistical counting uncertainty at the 95 percent confidence interval (2
sigma uncertainty). It should be understood by the user of these data that
this uncertainty is due to the nature of random nuclear decay processes only.
Counting uncertainty does not inciude the propagation of other sources of
measurement uncertainty (total uncertainty). Total uncertainties are not
generally used in the radiochemistry industry in reporting results or as the
basis for minimum detectable concentration (MDC) calculations.
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II. SAMPLE DESCRIPTION INFORHATION/ANALYTICAL TEST REQUESTS

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project. ‘



S —

1
| —

—@ o zEnseco
A Cormung Company
SAMPLE DESCRI;TION INFORMATION
or
Science Applications International Corporation
' Sampled Received

Lab ID Client ID Matrix Date Time Date

030088-0001-SA SS-1 SAN MATEO MINE SOIL 01 JUL 93 17:50 07 JUL 93
030088-0002-SA SS-2 SAN MATEQ MINE SOIL 02 JUL 93 09:00 07 JUL 93
030088-0003-SA SS-3 SAN MATEO MINE SOIL 02 JUL 93 09:15 07 JUL 93
030088-0004-SA SS-4 SAN MATEO MINE SOIL 02 JUL 93 09:30 07 JUL 93
030088-0005-SA SS-5 SAN MATEO MINE SOIL 02 JUL 93 09:45 07 JUL 93
030088-0006-FB FB-1 SAN MATEO MINE AQUEOUS 02 JUL 93 07 JUuL 93
030088-0007-SA SD-3 ARROYO SOIL 01 JUL 93 13:15 07 JUL 93
030088-0008-SA SD-1 SAN MATEO CREEK SOIL 01 JUL 93 16:10 07 JUL 93
030088-0009-SA SD-2 SAN MATEO CREEK SOIL 01 JUL 93 16:00 07 JUL 93
030088-0010-SA SD-4 LEACH PAD SOIL 02 JUL 93 11:00 07 JuL 93
030088-0011-SA SD-5 LEACH PAD SOIL 02 JUL 93 11:20 07 JUL 93
030088-0012-SA GW-2 MARCUS WELL AQUEOUS 01 JUL 93 10:30 07 JUL 93
030088-0013-SA GW-3 RED ROCK WELL AQUEOUS 01 JUL 93 11:40 07 JUL 93
030088-0014-SA GW-1 LEE WELL AQUEOUS 02 JUL 93 14:00 07 JUL 93
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ANALYTICAL TEST REQUESTS
for

Science Applications International Corporation

Custom

Lab ID: Group

030088 Code Analysis Description Test?

0001 - 0005, A Radium-226 in soil/ Radon De-emanation N

0007 - 0011 Prep - Radium-226 in soil/ Radon De-emanation N

0006 , 0012, B Radium-226 in water/ Radon De-emanation N
Prep - Radium-226 in water/ Radon De-emanation N

0013 - 0014

u' N -
A Comung Company
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II1. ANALYTICAL RESULTS

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin. The date prepared is
typically the date an extraction or digestion was initiated. For volatile
organic compounds in water, the date prepared is the date the screening of the
sample was performed. :

Data sheets contain a 1isting of the parameters measured in each test, the
analytical results and the Enseco reporting 1imit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL does not routinely blank-correct analytical data. Uncorrected
analytical results are reported, along with associated blank results, for all
organic and metals analyses. Analytical results and blank results are
reported for conventional inorganic parameters as specified in the method.
This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.5,
May, 1992.
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Radiochemistry

Client Name: Science Apﬂ]ications International Corporation

Client ID: SS-1 SAN MATEO MINE
Lab ID: 030088-0001-SA
Matrix: SOIL . .
Authorized: 08 JUL 93 Sampled: 01 JUL 93 Received: 07 JUL 93
. +/- 2 Sigma ' Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Radium-226 5.5E-1 +/-1.8E-1 pCi/g EPA Ra-01 27 JUL 93
Reported By: Mark Stella Approved By: Terry McKibbin



Client Name:
- Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

-
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Radiochemistry

Science Applications International Corporation
S$S-2 SAN MATEO MINE
030088-0002-SA

SOIL
08 JUL 93 Sampied: 02 JUL 93 Received: 07 JUL 93
+/- 2 Sigma ‘ Analytical Analyzed
Result Uncertainty Units Method Date
1.213E+2 +/-2.2E+0 pCi/g EPA Ra-01 27 JuL 93

Mark Stella Approved By: Terry McKibbin



L%

-“

[
¥

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

® @ % Enseco

A Comung Companv

Radiochemistry

Science Applications International Corporation

SS-3 SAN MATEO MINE

030088-0003-SA -
SOIL

08 JUL 93 Sampled: 02 JUL 93 Receijved: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
3.10E+1 +/-1.0E+0 pCi/g EPA Ra-01 28-JUL a3
Mark Stella Approved By: Terry McKibbin



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter
Radium-226

Reported By:
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Radiochemistry

Science Applications International Corporation
SS-4 SAN MATEO MINE

030088-0004-SA

SOIL

08 JUL 93 Samp]ed: 02 JuL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
8.36E+1 +/-1.6 pCi/g EPA Ra-01 28 JUuL 93
Mark Stella Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

@ @ . Enseco

A Corming Company

Radiochemistry

Science Applications International Corporation
SS-5 SAN MATEO MINE

030088-0005-SA

SOIL

08 JUuL 93 Sampled: 02 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical  Analyzed
Result Uncertainty Units Method Date
2.831E+1 +/-7.0E-1 pCi/g EPA Ra-01 28 JUL 93

Mark Stella Approved By: Terry McKibbin



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

A Cormung Companv

Radiochemistry

Science Apﬂl1cat1ons International Corporation

FB-1 SAN MATEO MINE
030088-0006-FB
AQUEQUS .
08 JUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
S5E-2 +/-2.7E-1 pCi/L EPA 903.1 29 JUL 93

Mark Stella Approved By: Terry McKibbin



— e

B e e e

————

@- -@ - ZzEnseco

A Corming Company

Radiochemistry

Client Name: Science Applications International Corporation

Client ID: SD-3 ARROYD

Lab ID: 030088-0007-SA
Matrix: SOIL _
Authorized: 08 JUL 93 Sampled: 01 JUL 93 Received: 07 JUL 83

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Radium-226 1.878E+1 +/-8.1E-1 pCi/g EPA Ra-01 28 JUL 93

Reported By: Mark Stella Approved By: Terry McKibbin
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Radiochemistry

Client Name: Science Applications International Corporation
Client ID: SD-1 SAN MATEO CREEK

Lab ID: 030088-0008-SA
Matrix: SOIL .
Authorized: 08 JUL 93 Sampled: 01 JUL 93 Received: 07 JUL 93

. +/~ 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Radium-226 6.1E-1 +/~1.7E-1 pCi/g EPA Ra-01 28 JuL 93

Reported By: Mark Stella Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

o @ Enseco

A Coming Company

Radiochemistry

Science Apn]ications International Corporation

SD-2 SAN MATEO CREEK
gg?EBB-OOOQ-SA
08 JuL 93 Sampled: 01 JUL 93 Received: 07 JUL 93
+/~ 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
9.8E-1 +/-2.3E-1 pCi/g EPA Ra-01 28 JUL 93

Mark Stella Approved By: Terry McKibbin
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Radiochemistry

Client Name: Science Applications International Corporation

Client 1D:
Lab ID:
Matrix:
Authorized:
Parameter

Radium-226

Reported By:

SD-4 LEACH PAD
030088-0010-SA

SOIL _
08 JUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
3.804E+2 +/-3.7E+0 pCi/g EPA Ra-01 29 JuL 93

Mark Stella Approved By: Terry McKibbin
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Radiochemistry

Client Name: Science Apﬁlications International Corporation

Client ID: SD-5 LEACH PAD
Lab ID: 030088-0011-SA
Matrix: SOIL . )
Authorized: 08 JUL 93 Sampled: 02 JUL 93 - Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Radium-226 1.486E+2 +/-2.2E40 pCi/g EPA Ra-01 29»JUL 93

— 7 ___

L

- Reported By: Mark Stella Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

A Coming Company

Radiochemistry

Science Applications International Corporation
GW-2 MARCUS WELL
030088-0012-SA

AQUEOQUS .
08 JuL 93 Sampled: 01 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
2.0E-1 +/-2.8E-1 pCi/L EPA 903.1 29 JuL a3

Mark Stella Approved By: Terry McKibbin
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Radiochemistry

Client Name: Science Apg]ications International Corporation

Client ID: GW-3 RED ROCK WELL
Lab ID: 030088-0013-SA
Matrix: AQUEOQUS )
Authorized: 08 JUL 93 Sampled: 01 JUL 93 Received: 07 JUL 93

+/~ 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Radium-226 6.0E-1 +/-3.6E-1 pCi/L EPA 903.1 29 JUL 93

Reported By: Mark Stella Approved By: Terry McKibbin



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Radium-226

Reported By:

@ —@— -2 Enseco

A Comung Company

Radiochemistry

Science Apﬁ1ications International Corporation

GW-1 LEE WELL

030088-0014-SA

AQUEQUS .

08 JuL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
1.56-1 +/-2.8E-1 pCi/L EPA 903.1 29 JuL 93
Mark Stella Approved By: Terry McKibbin
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IV. QUALITY CONTROL REPORT

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a

rigorous system of data review.
The standard laboratory QC paékage is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory’s performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,

and

4) provide a standard set of reportables which assures the client
of the quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frgquent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These limits are used to determine whether data generated by the laboratory on
any given day is in control.
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Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with surrogate compounds appropriate to the method being
used. In cases where no surrogate is available, (e.g., metals or conventional

‘analyses) a single DCS serves as the control sample. An SCS is prepared for

each sample lot for which the DCS pair are not analyzed. The recovery of the
SCS is charted in exactly the same manner as described for the DCS, and
provides a daily check on the performance of the method.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2

A1l samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC 1ot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the sampies, and control Timits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT

Radiochemistry

Laboratory
Sample Number

030088-0001-SA
030088-0002-SA
030088-0003-SA
030088-0004-SA
030088-0005-SA
030088-0006-FB
030088-0007-SA
030088-0008-SA

030088-0009-SA-

030088-0010-SA
030088-0011~SA
030088-0012-SA
030088-0013-SA
030088-0014-SA

QC Matrix

SOLID
SOLID
SOLID
SOLID
SOLID
AQUEOUS
SOLID
SOLID
SoLID
SOLID
SOLID
AQUEOUS
AQUEQUS
AQUEOUS

QC Category

RA226-S
RA226-S
RA226-S
RA226-3
RA226-S
RA226-A
RA226-S
RA226-5
RA226-S
RA226-$S
RA226-S
RA226-A
RA226-A
RA226-A

]o

Lot

(DCS)

JUL
JUL
JUL
JUL
JUL
JUuL
JUL
JUL
JUuL
JUL
JUL
JUL
JUL
JUuL

Number

93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A

-~ Fnseco

A Coming Company

QC Run Number

(SCS/BLANK)



RADIOCHEMISTRY QUALITY CONTROL REPORT

Parameter: Ra-226
QCLot# 09-Jul-93 -9A
Units: pCilg
Matrix: AQUEQUS

DUPLICATE CONTROL SAMPLE REPORT

SAMPLE Activity +/- 25 units Spike Activity +/- 23 units

5.83E401 +/- 3.2E+00 pCi/g
5.83B+01 +/- 3.2E+00 pCi/g

DCSI 5.21E+01 +/- 1.0E+00 pCilg
DCS2 6.14E+01 +/- 9.8E-01 pCi/g

Duplicate Control Sample ¥ | Duplicate Control Sample § 2

Spike Accuracy Spike Accuracy
Analytle Aclivity +/- 2 sigma Activity (%) Aclivily +/- 2 sigma Activity (%)
Ra-226 5.21E+01 +/- 1.0E+00 pCi/g 5.83B+01 pCi/g 89% 6.14B+01 +/- 9.8E-0l pCi/g  5.83E40l pCi/g  105%

DUPLICATE CONTROL SAMPLE REPORT

Accuracy DCS Precision (RPD)
Mean % Limits RPD Limits
97% 70-130 16% 20%

AURGIIOY) BUILOY ¥

ODISU .-




RADIOCHEMISTRY QUALITY CONTROL REPORT

Parameter: Radium 226
QCLot# 13- JUL-93 -9A
Units: pCilg
Matrix;: SOLID

SAMPLE "~ Aclivily +/- 25 units Spike Activity +/- 2s units
DCS1 5.20E+01 +/- 1.5E+00 pCi/g 5.83E+01 +/- 3.2E+00 pCi/y
DCS2 5.42E+01 +/- 1.6E+00 pCilg . 5.83E+01 +/- 3.2E+00 pCi/g
Dupticate Control Sample # 1 Duplicate Control Sample # 2
Spike Accuracy ' Spike
Analyte Aclivily +/- 2 sigma Activity (%) Activity +/- 2 sigima Activily
Radium 226 5.20E+01 +/- 1.5E+00 pCilg 5.83E+01 pCi/g 89% 5.42E+0) +/- 1.6E+00 pCi/g  5.83E+0t pCilg

Accuracy DCS Precision (RPD)
Mean % Limits RPD Limits
91% 70-130 4% 20%

Accuriacy
(%)

93%

-
-
-

03osU]*
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Snone 1505) 344-3777

)&\ AnolyticclTechnologies, Inc. 2700-D Par Amencan Freewav NE &tucueraue. NM 87107
SAX 1505) 344-4413

ATI I.D. 307308

August 3, 1993

SAIC
122 Longview Drive
Los Alamos, NM 87544

Project Name/Number: SAN MATEO MINE 01-0209-01-1330-030

Attention: Stephen K. Stellavato

On 07/02/93, Analytical Technologies, Inc. received a request toO
analyze non-aqueous samples. The samples were analyzed with EPA
methodology or equivalent methods. The results of these analyses and
the quality control data, which follow each set of analyses, are

enclosed.

We were unable to run matrix spikes and duplicates due to limited
sample available. A laboratory control standard for metals, and blank
spikes and duplicates for Radiochemistry are being reported instead.

For the radiochemistry analyses, the samples were based on pCi/L of
air. Air volumes (sample duration x flow rate) were provided by the
client. The filters were digested in HNO,, brought to 100 mL, and
then separated into two fractions (one for Uranium and one for Gross
Alpha/Beta and Radium®®). Therefore, each sample is fifty percent of

the total sample.

The blank spike and Duplicate for Radium™ were not spiked with
Radium®, but with Cs'’ since the samples were also counted for Gross
Alpha/Beta, and Cs'¥ is part of the blank spike for Alpha/Beta. The
blank spike and duplicate results for Ccs'’ by Gamma Spectroscopy were:
satisfactory in accuracy and precision for the analysis.

All analyses were performed by ATI, Fort Collins.

If you have any gquestions or comments, please do not hesitate to
contact us at (505) 344-3777.

Adela M. Cantu ' Letitia Krakowski

Senior Organic Chemist Acting Laboratory Manager
GJ:td

Enclosure

Corporate Offices: 5550 Morenouse Drive San Diego. CA 92121 (619) 458-9141
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A AnolyticolTechnologies, Inc.

CLIENT
PROJECT #

PROJECT NAME:

:  SAIC

01-0209-01-1330-030
SAN MATEO MINE

DATE RECEIVED: 07/02/93

REPORT DATE

08/03/93

ATI I.D.: 307308
ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 AR-1A/1B NON-AQ 06/30/93
02 AR-2A/2B NON-AQ 07/01/93
03 AR-3A/3B NON-AQ 07/01/93
-—=~TOTALS==-~
MATRIX # SAMPLES
NON-2Q 3

- o ——— —— o

The samples from this project will be disposed of in thirty (30) days from t

date of this report.

If an extended storage period is required, please conta

our sample control department before the scheduled disposal date.
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A Analytical Technologies, inc. TOTAL METALS

Lab Name: Analytical Technologies, inc.
Client Name: Analytical Technologies, Inc.
Client Project ID: SAIC -- 307308

Lab Sample ID: 93-07-033-01

Sample Matrix: Air Filter

Sample ID

307308-1

Date Collected: 06/30/93
Prep Date: 07/09/93

Date Analyzed: 07/13,14,19/93

Concentration Detection
Analvte Method (me/filter) Limit (mg/filter)

‘| Arsenic 7060 ' ND 0.0005

Barnium 6010 ND 0.001

Lead 7421 ND 0.0003

Molybdenum ' 6010 ND 0.001

Selenjium 7740 ND 0.0005

Vanadium 6010 ND 0.001

ND= Not Detected
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é Analyticol Technologies, inc.

TOTAL METALS

Lab Name: Analytical Technologies, Inc.

Client Name: Analytical Technoioges, Inc.

Client Project ID: SAIC -- 307308

Lab Sample ID: 93-07-033-02

Sample Matrix: Air Filter

Sample ID

307308-2

Date Collected: 07/01/93
Prep Date: 07/09/93

Date Analyzed: 07/13,14,19/93

Concentration Detection
Analyte Method (me/filter) Lirmut (me/filter)
Arsenic 7060 ND 0.0005
Barium 6010 ND 0.001
Lead 7421 ND 0.0005
Molybdenum 6010 ND 0.001
Selenium 7740 ND 0.0005
Vanadium 6010 ND 0.001

ND= Not Detected
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é AnalyticalTechnologies, inc.
TOTAL METALS

Lab Name: Analytical Technologies,‘ Inc.
Client Name: Analytical Technologies, Inc.
Client Project ID: SAIC -- 307308

Lab Sample ID; 93-07-033-03

Sample Matrix: Air Filter

Sample ID

307308-3

Date Collected: 07/01/93
Prep Date: 07/05/93

Date Analyzed: 07/13,14,19/93

Concentration Detection
Anaivte Method ( m{/ﬁher) Limit (mg/filter)
Arsenic 7060 ND 0.0005
Barium 6010 ND 0.001
Lead 7421 ND 0.0003
Molybdenum 6010 ND 0.001
Selenium 7740 ND 0.0005
Vanadium - 6010 ND 0.001

ND= Not Detected



'
e

)\A lyticolTechnologies, inc.
&l freytecllecinelogie it TOTAL METALS

Lab Name: Analytical Technologies,‘ Inc.
Client Name: Analytical Technologies, Inc.
Client Project ID: SAIC - 307308

Lab Sample ID: RB 93-07-033

Sample Matrix: Air Filter

Sample ID

Reagent Blank

. Date Collected: N/A

Prep Date: 07/09/93

Date Analyzed: 07/13,14,19/93

Concentration Detection
Analvte Method (me/filter) Limit (me/filter)
Arsenic 7060 ND 0.0005
Barium 6010 ND 0.001
Lead 7421 ND 0.0003
{Molybdenum 6010 ND 0.001
Selenium 7740 ND 0.0005
Vanadium 6010 ND 0.001

ND= Not Detected
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Analytical Technologi
e S % YAL METALS LABORATORY CONTROL SAMPLE

Lab Name: Analytical Technologies, Inc.

Client Name: Analytical Technologies, Inc. Prep Date: 07/09/93

Client Project ID: SAIC -- 307308 Date Analyzed: 07/13,14,19/93

LCS LCS LCS
Result True Value %
Analvte (mg/L) (mg/L) Recoverv
Arsenic 0.037 0.040 92.5
Barium ' 1.04 1.00 104
Lead 0.040 0.040 100
Molybdenum " 1.01 1.00 101
Selenium 0.035 . 0.040 88
Vanadium 0.99 1.00 99

. — e ———
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ALPHA/BETA ANALYSIS RESULTS SUMMARY
Method 200.0/9310

Lab Name: Anaiytical Technologies, I:xc. Date Collected: 36/30/93 21:00

Client Name: ATI-NM Date Analyzed : 07/29/93 12:02

Client Project ID: SAIC -- 307308 Sample Matrix : Water

Lab Sample ID Series: 93-07-033

e
‘ Gross Alpha Gross Beta
Client Sample ID Lab Sample ID (pCi/l) (pCi/1)

307308-1 07-033-01 < 0.34(BDL) < 1.05(BDL)
307308-2 07-033-02 < 0.34(BDL) < 1.05(BDL)
307308-3 07-033-03 < 0.34(BDL) < 1.04 (BDL)
Blank 07-033-B1 < 1.73(BDL) 2.37 + 3.28

=]

BDL = Below Detection Limit; see method for DL determination

Remarks:

Units are pCi/liter of air.
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GROSS ALPHEHA/BETA BLANK SPIKE RESULTS
Method 900.0/8310

Lab Name: Ana;j ical Technologies, Imnc.

Client Name: ATI-NM
307308

Client Project ID SAIC --

Lab Workorder Number €3-07-032

Lab Sample ID

e e———— ettt —————

Date Analyzed

Sample Matrix

Units :

Gross Beta
Known Value

27/20/83

07/29/93

Water

[ ]

"
(4}
1]
]

Gross
Rep't

93-07-033-S1 [|1028.0 +442.0 |[1047.0 +177.7
93-07-033-S2 |[|1028.0 =+442.0 |(1161.8 +£186.6

Reported Uncertainties are at the 95 % Conf
The U.S. EPA sets contrxol limits for gross
Control Limits = Known (u) =+ 0.43 * g,

L) N

The U.S.
Control Limits =

limits for cross
+ 0.26 * u, for

EPA sets ccntrol
Known (u)

+302.4
+302.4

idence Interval

ATI conservatively uses these control limits for all gross

alpha/beta measurements

1206.6

1281.3

Acceptance Range for blank spike samples is the known value =+ the

control limits stated above.

uncertainty, should be compared to that range.

Remarks:

Sample 93-07-033-S2 is a blank spike duplicate.

The reported value, without the

Beta
Value

+140.0
+148.3

alpha measurements as follows
for u > 20 pCi/l

beta measurements as follows
4 > 100 pCi/l
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é Analytical Technologies, inc.

RADIUM 226 RESULTS

Mgthod 901.1

Lab Name: Analytical Technologies, Inc.

Client Name: ATI-NM

Client Project ID : SAIC -- 307308

Lab Workorder Number : 93-07-033

Date Collected: 06-30-93

Date Analyzed: 07-29-93

Sample Matrix: Air

Radium 226
Client Sample ID | Lab Sample ID (pCi/l)
307308-1 07-033-01 < 0.02(BDL)
307308-2 07-033-02 < 0.03(BDL)
307308-3 07-033-03 < 0.03(BDL)
Blank 07-033-B1 < 0.05(BDL)

Remarks:

Sample results reported as pCi/l of air.

BDL = Below Detection Limit;

see method for DL determination
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TOTAL URANIUM ANALYSIS RESULTS SUMMARY

Method 508.0

Lab Name: Anziytical Technoliogies, Ixc.
Client Name: ATI-NM
Client Project ID: SAIC -- 307308

Lab Sample ID Series: 923-07-033

Client Sample ID )| Lab Sample ID

307308-1 07-033-01
307308-2 07-033-02
307308-3 07-033-03
Blank 07-033-B1

Blank 07-033-B2
—

Date Analyzed

Sample Matrix

Count Duration:

(pci/l)

< 0.00(BDL)
< 0.01(BDL)
< 0.01(BDL)
< 0.17(BDL)

< 0.14(BDL)

Total Uranium

£6/30/83

07/29/93

Water

500 Min.

BDL = Below Detection Limit; see method for DL determination

Remarks:

Units are in pCi/liter of air.

e ———



é Analytical Technologies, inc.

TOTAL URANIUM QA ANALYSIS RESULTS SUMMARY

Method £08.0

Lab Name: Anaiytical Tschneclogies, Inc.

Client Name: ATI-NM

Client Project ID: SAIC -- 307308

Lab Sample ID Series: $3-07-033

Lab Sample ID

853-07-033-52
93-07-033-82
93-07-033-83

e e e e e —————————
—

Known Activity

(pCi/l)
12.4 + 5.2
12.4 + 5.2
12.4 £+ 5.2

cate Czllected: $5/30/823
Date Analyzed 07/29/83

Sample Matrix : Water

Rep't Activity
(pCi/1)

12.41 + 0.14
12.80 £ 0.13
11.99 + 0.26

Reported Uncertainties are at the 95 % Confidence Interval

The U.S. EPA sets control limits fer Uranium measurements as follows
Control Limits = Known {(u) .2 5.2 pCi/l, fcr u <= 35 pCi/l

Control Limits = Known (u) = 0.17 * u, for u > 35 pCi/l

ATI uses these control limits for all Total Uranium measurements

Acceptance Range for blank spike samples is the known value + the
The reported value, without the

uncertainty, should be compared to that range.

control limits stated above.



Taasi o g gipers et L.'“M ‘,.....—«- s Lrpmasny e, - N . '

. o A 2 N Gy

- =¥ Sclence Applications ChOiﬂ-Of-Cus'ody ReCOfd K@—‘% ()(U - e-—io Shipmant No.
= ional C th ) , ) '

! S Z:Zlﬂy::fm:ﬂooﬁlﬁf Date_ & L}«_,L‘?J - ¥ l/‘} Page_ [ ol [/ __ 20713 CD%

Name_s_l: h(.’“ K. \C)Tc“ AN ﬁTO Requesied Paramelers Laboralory Name /‘ (L
Address_[22 LoncNiew) £X, Ley silames N M addross 2301 D Rav Aveceyd

N
0.
Y w oy (o]
Phone Number ( SOS ) 672 - 36l T° § D ) Z A e{@
Project Manager ] B 3 ~ O | phone R74A-371)
Project Name___ SAN MnlTee Min e " 3) A8 1 ? Rz <
Job/P.0. No. 0]~0207 01~ 1330 ~030 EIRRE o D —
Gampler signalu-e)A (Printed Name) 5 :. S 8 a 2 OBSERVATIONS. COMMENTS.
K. Siephen K STellnudll (215 Wi G & R SPECIAL INSTRUCTIONS
Maliix Sample No Dale Time __SiterZone S
Blrec| AR-1a Blxha{zioo Pl [ %[ [A[R[R] | ] o ket Zin ot Torem | g
Rier AR 16 fl3ef93|2100 Pavmerct| [ AR DA ISR L L ) ] L0 heers 2 et O kP ’
[Bieec|AR- LA (Th]a3[moo DU Iy f IR I L | L L | |1 S hesrs Howa & 10 ehn | §
Plrer| AR-28 [1]f13|1400 PA0IRES| 1% || K| 1| | | || ||| ST hears 0wn et 10 0pm |
B | AR 24 |7]1]ad] 2100 PASmARe] | (| & [% | £ [ . || F heces 0 v et jOapt | 13
R YRR ILI) N b T heues O wan ot JO ke | T

r:rt? AR- 33 ‘_;[iu 2160 P "‘Y:MTE

l
|
|
1
!

|
|
|
|
|
]
|
l
i
|
|
i

Relinquished By Dale eceI’ ] :] Date Total Numbers of Containers: Shipment Method:
Na
. QS-K,K m 7—’ Z,?3 -[LLQ/U\-:A____ 7[ 7 I c; Z Instructions SAIC ESTG Location (circle)

Sipiatine Sianatinn 1. Fill out form completely nxcopt for shaded Anchorage
. < . L k . areas (lab use only) 9;(;7w"2"7'2'";‘2':‘;""""~ ?':; o1, ""'-"0'"99} AK 99501
Steohen ¥, STelmuete fim | L KRAvoosk( Time o 212 oo 22
Printed Name Printed Name 2. Complete in balipoint pen. Draw one line Golden
s A through errors and initiat 14067 Derwer West Parkway. Sirite 255, Golden, CO 80401

. L) 303) 279-7242
_SATIC (T HS . (09
Company Company 3 Reques! analyses using EPA method Oak Ridge

numbers only. Consult the project QAP for 301 Labotalory Hoad. Oak flidgn, TN 37A34
Relinquished By Dale Received By Dale instructions, Complele as shown. (615) 481.26804
San Fiancisco
al fi 87 < he
S e e o 4 Re’f'egf" all tield OC sampies lo the 160 Spear Strent, Suits 1250, San Francisco, CA 94105
Signate Signatiwre applicable site o1 70ne (A15) 442.0102 FAX: (415) 442 0138
- L Vl'ime N _ e - Time 5. Nuole alt applicabl puenervidives

Printed Namin Piinted Name

6 Group all sample romtainers and requestnd
analyses from one sampling location
together. Do nof list individually.

Cormpany Company
Science Applicalions Inlernational Corporation B 160 Spear Slieel, Suile 1250, San Francisco, CA 94105 * (415) 442-0102 « FAX: (415) 442-0138




WUV SV

)fék' AnalylicalTechnologies,linc.  Albuguerque, NM

] f 3 [a
Chain of Custody one 403 el o
NETWONK PROJECT MANAGER:  BETH PROFFITT ANALYSIS REQUEST
8 — o~
COMPANY:  Analytical Technologles, Inc. S ( § 8
ADDRESS:  2709-D Pan American Freeway, NE b 2
Albuquerque, NM 87107 =< . F 2l
g|_ 1 3|
= g gl
al 2 4 4 |ZEjuw
w g
x x 2 | < i3
S .'l'l |3 sl =|C W PE e E
al |w =l 125 HHEE 1= -—§ O
< : o el H-
p 41 1% 18]8 CHENPERREEEE: EEELE:
CI&YY PROJECT MANAGER: oluwls] [3Fo al 13§ 8 88£<;‘» ol =16
: =z (2 - (4] ‘on-
ZI1E| (21218 | IS [3le] (=12 |.|2219821d |88
- N HEEREREE B EEIREE 858”82&533»
v v SAMPLEID DATE i | TIME . [MATRIX [LABID] | ~|O|&| D B|o|s S |8]> zl<| |o|F|ulV)o 9_;< <|Z:
"301?30% - Rl EY N T Y R TE
. non ~ . =
A0TI303 - ) Moy fiven [0 0L AR 3|
~ ‘ neny -
DOTACE™ D LIS SN RS RS ]y
PROJECT INFORMATION SAMPLE RECEIPT SAMPLESSENTTO. | _RELINQUISHEDBY: -~ 1. RELINOMRSHEDBY: . 2. -
. SAN DIEGO i ; -~ Vime: Signature: Time:
PROJECT NUMBER: :—'13'73@% TOTAL NUMBER OF CONTAINERS 6 mooams |
PROVECT NAME: SO \C_ CHAIN OF CUSTODY SEALS [N v & P o AT
QC LEVEL: \STD.) W INTACT? NA lrersoca
QC_REQUIBEDD MS_MSD BLANK RECEIVED GOOD COND.GOLD - N - :I:Iylical Tecwologies, nc, compan,h r (’
- < e Y PHOENIX ~} Abbuquerque W F - ol &
TAT: (STANDARD ) RUSHI___ o 12 o e || RECENEDBVUAB] 1. | ECENEDBY:(AB) _
i — Sngmlmo lmo %u: - Tmo(
DUE DATE: j!?3+3! 0y /03
RUSH SURCHARGE: __3\ L0 Lﬁa«’ Printed Name: Date: Printed N_ ; Date:
iy Cnflea  2-2-9
CLIENT DISCOUNT: !E % Comary: Compary’
L} ) - : -
N e ondu m‘b\n—ﬂ)a((\( A[t
CWIN Lt LR\ LR IA BPE R L Pl PN SRR AR o Cpatila IR AAE NI o Paeannla NN 878 CAAL L D Mo d IEAN £BE NASY o BN miarnny a IENZY A58 A7YY PYRINIAIMIAIL A%, Pacany . AT = Diab ANICNIATAN




[
PR

- f
. ‘ . .-

ez

SR

S

Rocky Mountain

' . Analvtical Laboratory

—N
=i nseco

A CORNING Company

ANALYTICAL RESULTS
FOR

SCIENCE APPLICATIONS INTERNATIONAL
CORPORATION

ENSECO-RMAL NO. 030081

JULY 28, 1993

Reviewed by: % C Zz 514:4/44 @
Nancy Voildnd-Dow

SAIC Project: San Mateo Initial Site Investigation

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171



I. OVERVIEW

On July 7, 1993, Enseco-Rocky Mountain Analytical Laboratory received
twelve soil samples and four aqueous samples from Science Applications
International Corporation (SAIC). As directed by Mike Brazie of SAIC on July
9, 1993, all of the radium-228 and hardness analyses requested on the Chain of
Custody were cancelled. A1l analyses requested on the Chain of Custody
(except those cancelled) will be reported on this project with the exception
of radium-226. the radium-226 will be reported under Rocky Mountain
Analytical Laboratory project number 030088. Trip blanks were provided with
the sampies, but were not necessary for radiochemical analyses. Therefore,
they were not analyzed.

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests
III. Analytical Results

IV. Quality Control Report

DISCUSSION
Metals Data Review

Enseco protocol states that samples analyzed by graphite furnace atomic
absorption (GFAA), will have a spiked aliquot analyzed with each sample. If
the spike recovery does not meet established criteria, the reporting limit for
that analysis is raised proportionately. Poor spike recoveries of this type
are typically due to interferences from the sample matrix.

In reviewing the GFAA metals data it is necessary to know what the nominal
reporting limits are in order to determine whether or not those limits were
raised due to matrix interference. The most common GFAA elements and their
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nominal reporting 1imits are listed in the table below. These are provided to
facilitate the review of the GFAA metals data.

Common GFAA Elements

Reporting Limit / Units

E1eﬁent Agueous (mq/L) Soil (mg/kg) Waste (ma/kq) Leachate (mg/L)
Arsenic 0.005 0.5 ** 0.5 ** 0.05 **
Lead 0.005 0.5 0.5 ** 0.05 **
Selenium 0.005 ' 0.5 0.5 0.05
Thallium 0.005 0.5 0.5 0.05

**For the matrix listed, the preferred method for this element is by Method 6010

Mercury by cold vapor atomic absorption (CVAA), Method 245.1/7470/7471,
and analytes performed by Method 200.7/6010 are not subject to the same type
of interferences as GFAA metals and therefore do not require a spiked aliquot
for each sample. The nominal reporting limits for analytes by these methods
are given in the method blank report. Typically a raised reporting limit by
these methods is also due to matrix interferences. However, for all methods
mentioned here, a raised reporting 1imit may also be the result of target
analyte concentrations or blank contamination.

A reagent blank is analyzed with all radiochemistry parameters and must be
within established control 1limits. The results for gross alpha and gross beta
~ are calculated by subtracting the historical mean of the instrument
background. |
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The efficiencies used to calculate gross alpha and gross beta activities
for all sampies in this project except for Rocky Mountain Analytical
Laboratory (RMAL) 030081-0012-SA were based on an absorption curve comprised
of a series of standards of varying density containing thorium-230 for alpha
and strontium-90/yttrium-90 for beta. For RMAL sample 030081-0012-SA
calculations were based on a single point efficiency from the standard with
the closest mass. Residue densities for these samples did not exceed 5mg/cm2.

The minimum detectable activities were elevated above the nominal limits
of 6 pCi/L for gross alpha and 10 pCi/L for gross beta for RMAL samples
030081-0008-SA, -0014-SA and -0016-SA due to the high level of dissolved
and/or suspended solids present in these samples.

Each sample was analyzed to achieve the lowest possible reporting limit
within the constraints of the method. In some cases, due to interferences or
analytes present at concentrations above the linear calibration curve, samples
were diluted. For diluted samples, the reporting limits are adjusted relative
to the dilution required. RMAL sample 030081-0013-SA was diluted for uranium
analysis due to the level of that analyte present in the sample. The
reporting limit has been adjusted accordingly.II.SAMPLE DESCRIPTION
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II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS

Sample Description Information

The Sample Description Information 1ists all of the samples received in
this project together with the internal laboratory identification number .
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number. '

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analvtica] Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.
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SAMPLE DESCRI?TION INFORMATION
or
Science Applications International Corporation
Sampled Received
Lab ID Client ID Matrix Date Time Date
030081-0001-SA SS-1 SAN MATEO MINE SOIL 01 JUL 93 17:50 07 JuUL 93
030081-0002-SA SS-2 SAN MATEO MINE SOIL 02 JUL 93 09:00 07 JUL 93
030081-0003-SA SS-3 SAN MATEO MINE SOIL 02 JUL 93 09:15 07 JUL 93
. 030081-0004-SA SS-4 SAN MATEO MINE SOIL 02 JUL 93 09:30 07 JUL 93
030081-0005-SA SS-5 SAN MATEQ MINE SOIL 02 JUL 93 09:45 07 JUL 93
030081-0006-SA DUP-1 SAN MATEQ MINE SOIL 01 JUL 93 07 JUL 93
030081-0007-SA DUP-2 SAN MATEO MINE SOIL 01 JUL 93 07 JUL 93
030081-0008-FB FB-1 SAN MATEO MINE AQUEOUS 02 JUL 93 07 JUL 93
030081-0009-SA SD-3 ARROYO SOIL 01 JUL 93 13:15 07 JUL 93
030081-0010-SA SD-1 SAN MATEO CREEK SOIL 01 JUL 93 16:10 07 JUL 93
030081-0011-SA SD-2 SAN MATEOQ CREEK SOIL 01 JUL 93 16:00 07 JUL 93
030081-0012-SA SD-4 LEACH PAD SOIL 02 JUL.93 11:00 07 JUL 93
030081-0013-SA SD-5 LEACH PAD SOIL 02 JUL 93 11:20 07 JUL 93
030081-0014-SA GW-2 MARCUS WELL AQUEOUS 01 JUL 93 10:30 07 JUL 93
030081-0015-SA GW-3 RED ROCK WELL AQUEOUS 01 JUL 93 11:40 07 JUL 93
030081-0016-SA GW-1 LEE WELL AQUEOUS 02 JUL 93 14:00 07 JUL 93
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ANALYTICALfTEST REQUESTS
or
Science Applications International Corporation

Lab ID: Group ' Custom
030081 Code Analysis Description Test?

0001 - 0005,
0009 - 0013

0006 -

0007

0008 , 0014,
0015 - 0016

A

D

Gross Alpha/Beta-Gas Proportional Counter
Prep- Gross Alpha/Beta-Gas Proportional Counter
Total Uranium in soil/ Fluorometry

Prep - Total Uranium in soil/waste Fluorometry
Radiological Screen

ICP Metals {Tota]%

Prep - Total Metals, ICP

Selenium, Furnace AA

Prep - Total Metals, Furnace AA

Arsenic, Furnace AA

Lead, Furnace AA

Radiological Screen

ICP Metals (Tota]%

Prep - Total Metals, ICP
Selenium, Furnace AA

Prep - Total Metals, Furnace AA
Arsenic, Furnace AA

Lead, Furnace AA

Radiological Screen

ICP Metals %Tota]%

Prep - Total Metals, ICP

Selenium, Furnace AA

Prep - Total Metals, Furnace AA

Arsenic, Furnace AA :

Lead, Furnace AA

Total Uranium in soil/ Fluorometry

Prep - Total Uranium in soil/waste Fluorometry

Gross Alpha/Beta- Gas Proportional Counter

Prep- Gross Alpha/Beta Gas Proportional
Counter

Total Uranium in water/ Fluorometry

Prep - Total Uranium in water/ Fluorometry

Radiological Screen

ICP Metals %Tota]{

Prep - Total Metals, ICP

Selenium, Furnace AA éTota])

Prep - Total Metals, Furnace AA

Arsenic, Furnace AA (Total)

Lead, Furnace AA (Total)

ZZ2ZZTZXIZIZTE 22 P2 Z2ZZCXE DETIZZACAL 22T Z2AZ22Z2Z
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ITI. ANALYTICAL RESULTS

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampied, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin. The date prepared is
typically the date an extraction or digestion was initiated. For volatile
organic compounds in water, the date prepared is the date the screening of the

. sample was performed.

Data sheets contain a 1isting of the parameters measured in each test, the
analytical resuits and the Enseco reporting 1imit. Reporting limits are
adjusted to refiect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL does not routinely blank-correct analytical data. Uncorrected
analytical results are reported, along with associated blank results, for all
organic and metals analyses. Analytical results and blank results are
reported for conventional inbrganic parameters as specified in the method.
This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.5,
May, 1992.

The analytical data reported are subject to the following limitations of
the analytical methodology:
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Metals

Arsenic, selenium and thallium are customarily determined by graphite
furnace atomic absorption (GFAA). All mercury determinations are by cold
vapor atomic absorption. A1l other metals are determined using Inductively
Coupled Plasma Atomic Emission Spectroscopy (ICP).

Al meté]s nominal reporting limits are statistically determined by
analyzing a reagent blank seven times on three non-consecutive days. The
standard deviations from each group of analyses are then summed (reporting
1imit = three times the standard deviation of a blank). The ability to attain
the quoted reporting limits is verified each quarter. Reporting limits above
nominal values are often reported since samp]e'matrix interferences must be
compensated for by dilutions prior to analysis or by the use of Method of
Standard Additions. A1l GFAA reporting limits and results are verified by
spike recoveries and represent the lowest attainable for each sample matrix.
The metals reporting limits reported should not be viewed as quantitation
limits. As recommended by the American Chemical Society Subcommittee on
Environmental "-alytical Chemistry (Analytical Chemistry 1980, 52, 2242-49),
the Limit of Quantitation (LOQ) is equal to ten times the standard deviation
of a blank or 3.3 times the reporting limit.



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium
Vanadium

Metals

Total Metals

Science Applications International Corporation
SS-1 SAN MATEO MINE

030081-0001-SA

SOIL .
07 JuL 93

Result

3.2
71.6

5.3
ND
ND
14.1

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampied: 01 JUL 93
Prepared: See Below

Wet wt. Reporting Analytical

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Limit Method

0.50 7060
6010
.50 7421
6010
7740
6010

bt bt P\ O et
. e o
ooou;mo

Received: 07 JUL 93
Analyzed: See Below

Prepared Analyzed
Date Date

20 JUL 93 21 JUL 93
20 JUL 93 21 JuL 93
20 JUL 93 21 JuL 93
20 JuUL 93 21 JuL 93
20 JUL 93 22 JuL 93
20 JUL 93 21 JuL 93

Approved By: Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium -
Vanadium

Metals

Total Metals

A Cormmng Compan-

Science Applications International Corporation
SS-2 SAN MATEO MINE

030081-0002-SA
SOIL
07 JuL 93

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampled: 02 JUL 93
Prepared: See Below

Wet wt. Reforting Analytical

Received: 07 JUL 93
Analyzed: See Below

imit Method Date Date

Units

mg/kg 0.50 7060
mg/kg 1.0 6010
mg/kg 2.5 7421
mg/kg 2.0 6010
mg/kg 1.0 7740
mg/kg 1.0 6010

Approved By:

20 JUL 83.21 JuL
20 JUL 93 21 JUL
20 JUL 93 21 JuL
20 JUuL 93 21 JuL
20 JUL 93 22 JuL
20 JUL 93 21 JuL

Richard Persichitte

Prepared Analyzed

93
93
93
93
93
93
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Client Name:
Client ID:

. Lab ID:

Matrix:
Authorized:

Parameter
Arsenic

Barium
Lead

Molybdenum

Selenium
Vanadium

Metals

Total Metals

A Comung Company

Science Applications Internat1ona1 Corporation

SS-3 SAN MATEO MINE
030081-0003-SA

SOIL Sampled: 02 JUL 93
07 JUL 93 Prepared: See Below
Wet wt. ReEort1ng Analytical
Result Units imit
3.6 mg/kg 0.50 7060
86.0 mg/kg 1.0 6010
4.5 mg/kg 0.50 7421
12.9 mg/kg 2.0 6010
12.0 mg/k g 5.0 7740
44.5 mg/kg 1.0 6010

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Approved By:

Received: 07 JUL 93
Analyzed: See Below

20 JUL 93 21 JuL
20 JUL 93 21 JuL
20 JUL 93 21 JuL
20 JUL 93 21 JuL
20 JUL 93 22 JUL
20 JUL 93 21 JUL

Richard Persichitte

Prepared Analyzed
Method Date Date

93
93
93
93
93
93
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter
Arsenic

Barium
Lead

~ Molybdenum

Selenium
Vanadium

Metals

Total Metals

“ A Cormung Company

Science Applications International Corporation
SS-4 SAN MATEO MINE

030081-0004-SA
SOIL
07 JuL 93

Result

19.9
46.8
10.8
885
142
71.2

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampied: 02 JUL 93
Prepared: See Below

Received: 07 JUL 93
Analyzed: See Below

Wet wt. Reﬁorting Analytical Prepared Analyzed
Units imit Method Date Date
mg/kg 2.5 7060 20 JUL 93 21 JuL 93
mg/kg 1.0 6010 20 JUL 93 21 JUL 93
mg/kg 1.0 7421 20 JUL 93 21 JUL 93
mg/kg 2.0 6010 20 JUL 93 2] JUL 93
mg/kg 50.0 7740 20 JUL 93 22 JUL 93
mg/kg 1.0 6010 20 JUL 93 21 JUL 93

Approved By:

Richard Persichitte
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Metals

Total Metals

A Commng Company

Client Name: Science Apﬁlications International Corporation

Client ID: SS-5 SAN
Lab ID: 030081-0005-SA
Matrix: SOIL

Authorized: 07 JUL 93

Parameter Result
Arsenic . 5.2
Barium 502

Lead 9.4
Molybdenum 97.5
Selenium ’ 11.2
Vanadium 72.4

ND = Not detected
NA = Not applicable

Reported By: Steven Gouy

ATEO MINE

Sampled: 02 JUL 93
Prepared: See Below

Received: 07 JUL 93
Analyzed: See Below

Wet wt. Reporting Analytical Prepared Analyzed
Units Limit Method Date Date
mg/kg 0.50 7060 20 JUL 93 21 JutL 93
mg/kg 1. 6010 20 JUL 93 21 JuL 93
mg/kg 1.0 7421 20 JUL 93 21 JuL 93
mg/kg 2.0 6010 20 JUL 93 21 JUL 93
mg/kg 5.0 7740 20 JUL 93 22 JuL 93
mg/kg 1.0 6010 20 JUL 93 21 JuL 93

Approved By:

Richard Persichitte




1 * ' .
e [ R

_— —

% Enseco

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium

Lead
Molybdenum
Selenium
Vanadium

Metals

Total Metals

Science Applications International Corporation
DUP-1 SAN MATEO MINE

030081-0006-SA

SOIL ~

07 JuL 93
Result

2.1

~n W
onTd,;m
e o o o o
~NUre 00—

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampied: 01 JUL 93
Prepared: See Below

Wet wt. Reporting Analytical

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Limit Method
0.50 7060

1.0 6010

5.0 7421

2.0 6010
0.50 7740

1.0 6010

A Comung Company

Received: 07 JUL 93
Analyzed: See Below

Prepared Analyzed
Date Date

20 JuL 93 21 JuL 93
20 JUL 93 21 JuL 93
20 JUL 93 21 JuL 93
20 JuL 93 21 JUL 93
20 JUL 93 22 JUL 93
20 JUL 93 21 JuL 93

Approved By: Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium
Vanadium

Metals

Total Metals

Science Applications International Corporation
DUP-2 SAN MATEO MINE

030081-0007-SA
SOIL
07 JuL 93

Result

2.2
65.0

4.7
ND
ND
12.2

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampled: 01 JUL 93
Prepared: See Below

Received:
Analyzed:

Wet wt. ReEorting Analytical

Units imit Method
mg/kg 0.50 7060
mg/kg 1.0 6010
mg/kg 0.50 7421
mg/kg 2.0 6010
mg/kg 1.0 7740
mg/kg 1.0 6010

Approved By:

07 JUL 93
See Below

Prepared Analyzed
Date Date

20 JUL 93 21 JuL 93
20 JUL 93 21 JUL 93
20 JUL 93 21 JuL 93
20 JUL 93 21 JUL 93
20 JUL 93 22 JuL 93
20 JUL 93 21 JUL 93

Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium
Vanadium

Metals

Total Metals

A Comung Company

Sc1ence Apﬁ]1cations International Corporation

B-1 SAN
030081 0008-FB
AQUEOUS
07 JuL 93

Result

ND
ND
ND
ND
ND
ND

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

ATEO MINE

Sampled: 02 JUL 93
Prepared: See Below

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Received: 07 JUL 93
Analyzed: See Below

Reforting Analytical Prepared Analyzed

imit Method Date Date
0.0050 7060 19 JUL 93 20 JUL 93
0.010 6010 19 JuL 93 20 JUL 93
0.0050 7421 19 JUL 93 20 JUL 93
0.020 6010 19 JUL 93 20 JuL 93
0.0050 7740 19 JUL 93 20 JuL 93
0.010 6010 19 JUL 93 20 JUL 93

Approved By:

Richard Persichitte
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Metals

Total Metals

Client Name: Science Applications International Corporation

Client ID: SD-3 ARROYO
Lab ID: 030081-0009-SA
Matrix: SOIL
Authorized: 07 JUL 93
Parameter Result
Arsenic 3.1
Barium 58.8
Lead 5.3
Molybdenum 3.3
Selenium 2.7
Vanadium 30.0

ND = Not detected
NA = Not applicable

Reported By: Steven Gouy

Sampled: 01 JUL 93
Prepared: See Below

Wet wt. ReEorting Analytical

Units imit Method
mg/kg 0.50 7060
mg/kg 1.0 6010
mg/kg 0.50 7421
mg/kg 2.0 6010
ma/kg 0.50 7740
mg/kg 1.0 6010

= A Cormrung Company  ~

Received: 07 JUL 93
Analyzed: See Below

Prepared Analyzed
Date Date

20 JUL 93 21 JUL 93
20 JUL 93 21 JuL 93
20 JUuL 93 21 JuL 93
20 JUL 93 21 JUL 93
20 JUL 93 22 JUL 93
20 JUL 93 21 JuL 93

Approved By: Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium

Lead
Molybdenum
Selenium
Vanadium

[ B

1 . Enseco

Metals A Comung Company
Total Metals
Science Applications International Corporation
SD-1 SAN MATEO CREEK
030081-0010-SA _
SOIL . Sampled: 01 JUL 93 Received: 07 JUL 93
07 JuL 93 Prepared: See Below Analyzed: See Below
Wet wt. Reporting Analytical Prepared Analyzed
Result Units Eimit Method Date Date
5.0 mg/kg 0.50 7060 20 JUL 93 21 JuL 93
99.9 mg/kg 1.0 6010 20 JUL 93 21 JuL 93
9.7 mg/kg 1.0 7421 20 JUL 93 21 JuUL 93
ND mg/kg 2.0 6010 20 JUL 93 21 JuL 93
ND mg/kg 1.0 7740 20 JUL 93 22 JuL 93
16.4 mg/kg 1.0 6010 20 JUL 93 21 JuL 93

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Approved By:

Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium
Vanadium

'Y

Metals

Total Metals

‘ ’ :;;'EHSGCO

Science Applications International Corporation
SD-2 SAN MATEO CREEK

030081-0011-SA
SOIL
07 JuL 93

Result

2.3
29.8

4.2
ND
ND

7.2

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampied: 01 JUL 93
Prepared: See Below

Wet wt. Retorting Analytical

Received: 07 JUL 93
Analyzed: See Below

Prepared Analyzed

Method Date Date

Units imit

mg/kg 0.50 7060
mg/kg 1.0 6010
mg/kg 0.50 7421
mg/kg 2.0 6010
mg/kg 0.50 7740
mg/kg 1.0 6010

Approved By:

20 JUL 93 21 JuL 893
20 JuL 93 21 JUuL 93
20 JUL 93 21 JUL 93
20 JUL 93 21 JUL 93
20 JUL 93 22 JUL 93
20 JUL 93 21 JuL 93

Richard Persichitte
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Metals A Cormng Company -

| Total Metals

. Client Name: Science Applications International Corporation
( Client ID: SD-4 LEACH PAD

[——

Lab ID: 030081-0012-~SA _

Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93

Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below

Wet wt. Reforting Analytical Prepared Analyzed

Parameter Result Units imit Method Date Date

Arsenic 3.5 mg/kg 0.50 7060 20 JUL 93 21 JuL 93

Barium 130 mg/kg 1. 6010 20 JUL 93 21 JuL 93

Lead 11.5 mg/kg 1.0 7421 20 JUL 93 2] JuL 93

Molybdenum 7.3 mg/kg 2.0 6010 20 JUL 93 21 JUL 93

Selenium 28.9 mg/kg 5.0 7740 20 JUL 93 22 JUL 93

Vanadium 94.9 mg/kg 1.0 6010 20 JUL 93 21 JuL 93
_} ND = Not detected

NA = Not applicable

g

e

';}3“%‘

Reported By: Steven Gouy Approved By: Richard Persichitte
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Metals A Conung Compan:

Total Metals

Client Name: Science Applications International Corporation
Client ID: SD-5 LEACH PAD
Lab ID: 030081-0013-SA

e

Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Wet wt. Reforting Analytical Prepared Analyzed
Parameter Result Units imit Method Date Date
% Arsenic 4.1 mg/kg 0.50 7060 20 JUL 93.21 JUL 93
: Barium 230 mg/kg 1.0 6010 - 20 JUL 93 2] JUL 93
Lead 24.2 mg/kg 5.0 7421 20 JUL 93 21 JuL 93
Molybdenum 30.8 mg/kg 2.0 6010 20 JUL 93 21 JuL 93
Selenium 22.0 mg/kg 5.0 7740 20 JUL 93 22 JuL 93
Vanadium 288 mg/kg 1.0 6010 20 JUL 93 21 JUL 93
]
)
ND = Not detected
NA = Not applicable
Reported By: Steven Gouy Approved By: Richard Persichitte

e
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter
Arsenic

Barium
Lead

Molybdenum

Selenium
Vanadium

Metals

Total Metals

Science Apalications International Corporation

GW-2 MARCUS WELL
030081-0014-SA
-AQUEOUS
07 JuL 93
Result
ND
0.025
ND
ND
ND
ND

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

Sampled: 01 JUL 93

Prepared: See Below

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ReEorting
imit

0.0050
0.010
0.010
0.020
0.010
0.010

Received: 07 JUL 93
Analyzed: See Below

- < Enseco

A Cormung Company

Analytical Prepared Analyzed
Method Date Date
7060 19 JUL 93 20 JUL 93
6010 19 JUL 93 20 JUL 93
7421 19 JUL 93 20 JUL 93
6010 19 JUL 93 20 JUL 93
7740 19 JUL 93 20 JUL 93
6010 19 JuL 93 20 JuL 93

Approved By:

Richard Persichitte
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Client Name:
Client 1ID:
Lab ID:
Matrix:
Authorized:

Parameter

Arsenic
Barium
Lead
Molybdenum
Selenium
Vanadium

Metals

Total Metals

:Enseco

A Cormung Company

Science Apﬁlications International Corporation

GW-3 RED
030081-0015-SA
AQUEOUS
07 JuL 93
Result
ND
ND
ND
ND
0.39
ND

ND = Not detected
NA = Not applicable

Reported By:

Steven Gouy

OCK WELL

Sampied: 01 JUL 93
Prepared: See Below

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.0050
0.010
0.010
0.020
0.050
0.010

Received: 07 JUL 93
Analyzed: See Below

Analytical Prepared Analyzed
Method Date Date
7060 19 JUL 93 20 JUL 93
6010 19 JUL 93 20 JUL 93
7421 19 JuL 93 20 JUL 93
6010 19 JUL 93 20 JUL 93
7740 19 JuL 93 22 JUL 93
6010 19 JuL 93 20 JUL 93

Approved By:

Richard Persichitte
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Metals A Comang Company
Total Metals

Client Name: Science Apa]ications International Corporation

Client ID: GW-1 LEE WELL
Lab ID: 030081-0016-SA .
Matrix: AQUEOQUS Sampled: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed
Parameter Result Units Eimit Method Date Date
Arsenic : ND mg/L 0.0050 7060 19 JUL 93 20 JUL 93
Barium 0.15 mg/L 0.010 6010 19 JUL 93 20 JUL 93
Lead ND mg/L 0.0050 7421 19 JUL 93 20 JUL 93
Molybdenum ND mg/L 0.020 6010 19 JUL 93 20 JUL 93
Selenium ND mg/L 0.0050 7740 19 JUL 93 20 JuL 93
Vanadium 0.015 mg/L 0.010 6010 19 JUL 93 20 JUL 93

ND = Not detected
NA = Not applicable

Reported By: Steven Gouy Approved By: Richard Persichitte
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

—_— e

3 .
L

Science Applications International Corporation
SAN MATEO MINE

SS-1

Radiochemistry

030081-0001-SA

SOIL
07 JuL 93

Tina Pieper

Sampled: 01 JUL 93

+/- 2 Sigma
Result Uncertainty Units
1.7E41 +/-1.4E+1 pCi/g
2.8E+1 +/-1.4E+] pCi/g

Approved By:

A Corrung Company
Received: 07 JUL 93
Analytical Analyzed
Method Date
DIRECT COUNT 22 JUL 93
DIRECT COUNT 22 JuL 93

Grant.wi1ton‘
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Radiochemistry A Comng Company
Client Name: Science Applications International Corporation
Client ID: SS-1 SAN MATEO MINE
Lab ID: 030081-0001-SA _
Matrix: SOIL Sampied: 01 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below

Reforting Analytical Prepared Analyzed

Parameter Result Units imit Method Date Date
Uranium 1.7E+0 ug/g 1.0E+0 EPA 908.1M 20 JUL 93 21 JuL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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A Corrung Company

Radiochemistry
Client Name: Science Apn]ications International Corporation
Client ID: SS-2 SAN MATEO MINE
Lab ID: 030081-0002-SA
Matrix: SOIL
Authorized: 07 JUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Gross Alpha 1.027E+3 +/-5.6E+1 pCi/g DIRECT COUNT 22 JuL 93
Gross Beta 4 55E+2 +/-2.5E+1 pCi/g DIRECT COUNT 22 JUL 93

Reported By: Tina Pieper Approved By: Grant Wilton
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Radiochemistry A Comng Company

Client Name: Science Apﬁlications International Corporation

Client ID: SS-2 SAN MATEO MINE
Lab ID: 030081-0002-SA _
Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
_Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
ReEorting Analytical Prepared Analyzed
Parameter Result Units imit Method Date Date
Uranium ' 1.8E+2 ug/g 1.0E40 EPA 908.1M 20 JUL 93 21 JuL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

° A Cormung Compan
Radiochemistry

Science Applications International Corporation

SS-3 SAN MATEO MINE

030081-0003-SA

SOIL i

07 JuUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

| +/- 2 Sigma Analytical Analyzed

Result Uncertainty Units Method Date
3.62E+2 +/-3.5E+] pCi/g DIRECT COUNT 22 JUL 93
1.72E+2 +/-1.6E+1 pCi/g DIRECT COUNT 22 JUL 93

Tina Pieper , Approved By: Grant Wilton
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Radiochemistry

Client Name: Science Applications International Corporation
Client ID: SS-3 SAN MATEO MINE

Lab ID: 030081-0003-SA _
Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Eimit Method Date Date

- Uranium 8.1E+1 ug/g 1.0E+0 EPA 908.1M 20 JUL 93 21 JuL 93
ND = Not detected
NA = Not applicable
Reported By: Tina Pieper Approved By: Terry McKibbin

A Comung Company
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ZEnseco
A Cormung Company
Radiochemistry

Client Name: Science Applications International Corporation
Client ID: SS-4 SAN MATEO MINE
Lab ID: 030081-0004-SA
Matrix: SOIL .
Authorized: 07 JUL 93 Sampied: 02 JUL 93 Received: 07 JUL 93

, +/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Gross Alpha 1.724E43 +/-7.5E+] pCi/g DIRECT COUNT 22 JUL 93
Gross Beta 5.42E+2 +/-3.1E+] pCi/g DIRECT COUNT 22 JuL 93

Reported By: Tina Pieper Approved By: Grant Wilton
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Uranium

Radiochemistry ' * A Comng Company

Science Applications Iﬁternational Corporation
SS-4 SAN MATEO MINE
030081-0004-SA

ND = Not detected
NA = Not applicable

Reported By:

SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
07 JuL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed
Result Units Eimit Method Date Date
3.6E+2 ug/g 1.0E40 EPA 908.1M 20 JUL 93 22 JuL 93
Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

@ N -ZEnseco |

Radiochemistry

Science Apnlications International Corporation
SS-5 SAN MATEO MINE

030081-0005-SA

SOIL

07 JUL 93 Sampled: 02 JUL 93

+/- 2 Sigma
Result Uncertainty Units

1.476E+3 +/-6.8E+] pCi/g
6.49E42 +/-3.1E+] pCi/g

Tina Pieper Approved By:

Received: 07 JUL 93

Analytical Analyzed
Method Date

DIRECT COUNT 22 JUL 93
DIRECT COUNT 22 JUL 93

Grant Wilton
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Uranium

A Corrung Company

Radiochemistry
Science Apﬁ]ications International Corporation
SS-5 SAN MATEQ MINE
030081-0005-SA
SOIL Sampied: 02 JUL 93 Received: 07 JUL 93
07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed
Result Units Limit Method Date Date
3.9E+2 wug/g 1.0E+0 EPA 908.1M 20 JUL 93 22 JUL 93

ND = Not detected
NA = Not applicable

Reported By:

Tina Pieper Approved By: Terry McKibbin
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Radiochemistry " A Comung Company

Client Name: Science Applications International Corporation
Client ID: DUP-2 SAN MATEO MINE

Lab ID: 030081-0007-SA _

Matrix: SOIL Sampied: 01 JUL 93 Received: 07 JUL 93

Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Eimit Method Date Date

Uranium 2.5E+0 ug/g 1.0E+0 EPA 908.1M 20 JUL 93 21 JuL 93

ND = Not detected

NA = Not applicable

- Reported By: Tina Pieper Approved By: Terry McKibbin
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A Corrung Companv

Radiochemistry
Client Name: Science Applications International Corporation
Client ID: FB-1 SAN MATEO MINE
Lab ID: 030081-0008-FB
Matrix: AQUEOQUS )
Authorized: 07 JuUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Gross Alpha 2E-1 +/-1.2E+0 pCi/L EPA 9310 15 JUL 93
Gross Beta 2E-1 +/-3.3E+0 pCi/L EPA 9310 15 JuL 93
Reported By: Tina Pieper Approved By: Terry McKibbin



e

ey,
s s

\.._,.;. N gt [N

e

[y -

' . :

L-—.-—" L—— St

] .

Radiochemistry

Client Name: Science Applications International Corporation
Client ID: FB-1 SAN MATEO MINE

Lab ID: 030081-0008-FB
Matrix: AQUEOQOUS
Authorized: 07 JUL 93

Parameter Result

Uranium ND

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper

Sampled: 02 JUL 93
Prepared: See Below

: ReEorting Analytical
Units imit Method

ug/L 1.0E40 EPA 908.1

Approved By:

Received: 07 JUL 93
Analyzed: See Below

Terry McKibbin

Prepared Analyzed
Date

19 JUL 93 21 JuL 93
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

A Cormung Company

Raqiochemistry

Science Applications International Corporation

SD-3 ARROYO
030081-0009-SA
SOIL .
07 JuL 93 Sampled: 01 JUL 93 . Received: 07 JUL 93
' +/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
5.11E+3 +/-1.3E+2 pCi/g DIRECT COUNT 22 JUL 93
3.390E+3 +/-9.3E+] pCi/g DIRECT COUNT 22 JUL 93
Tina Pieper Approved By: Grant Wilton
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Radiochemistry A Comung Company

Client Name: Science Applications International Corporation
Client ID: SD-3 ARROYO

Lab ID: 030081-0009-SA -

Matrix: SOIL Sampied: 01 JUL 93 Received: 07 JUL 93

Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
ReEorting Analytical Prepared Analyzed

Parameter Result Units imit Method Date Date

Uranium 2.9E+1 ug/g 1.0E4+0 EPA 908.1M 20 JUL 93 21 JuL 93

ND = Not detected

NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

@ o -~ Enseco

" 'x Comung Company
Radiochemistry
Science Applications International Corporation
SD-1 SAN MATEO CREEK
030081-0010-SA
SOIL ‘
07 JUL 93 Sampled: 01 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
3.11E42 +/-3.4E+] pCi/g DIRECT COUNT 22 JUL 93
1.23E+2 +/-2.0E+1 pCi/g DIRECT COUNT 22 JUL 93
Tina Pieper Approved By: Grant Wilton
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Radiochemistry A Coming Compan:
Client Name: Science Appliications International Corporation
Client ID: SD-1 SAN MATEO CREEK
Lab ID: 030081-0010-SA .
Matrix: SOIL Sampled: 01 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Eimit Method Date Date
Uranium 2.2E+0 ug/g 1.0E+0 EPA 908.1M 20 JuL 93 21 JuL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Radiochemistry A Comung Compan,

Client Name: Science Applications International Corporation
Client ID: SD-2 SAN MATEO CREEK
Lab ID: 030081-0011-SA

Matrix: SOIL Sampled: 01 JUL 93 Received: 07 JUL 93

Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
ReEorting Analytical Prepared Analyzed

Parameter Result Units imit Method Date Date

Uranium 1.6E+0 ug/g 1.0E+0 EPA 908.1M 20 JUL 93 21 JuL 93

ND = Not detected

NA = Not applicable

Reported By: Tina Pieper _Approvéd By: Terry McKibbin
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A Cormung Company

Radiochemistry
Client Name: Science Apﬁ]ications International Corporation
Client ID: SD-2 SAN MATEO CREEK
Lab ID: 030081-0011-SA
Matrix: SOIL .
Authorized: 07 JUL 83 Sampled: 01 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Gross Alpha 9.8E40 +/-1.2E+] pCi/g DIRECT COUNT 22 JuL 93
Gross Beta 2.0E40 +/-1.3E+1 pCi/g DIRECT COUNT 22 JUL 93
Reported By: Tina Pieper Approved By: Grant Wilton
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A Cormung Company

Radiochemistry
Client Name: Science Apﬂ]ications International Corporation
Client ID: SD-4 LEACH PAD
Lab ID: 030081-0012-SA
Matrix: SOIL
Authorized: 07 JUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Parameter Result Uncertainty Units Method Date
Gross Alpha 2.24E43 +/-1.3E+2 pCi/g DIRECT COUNT 28 JUuL 93
Gross Beta 6.78E+2 +/-4.9E+1 pCi/g DIRECT COUNT 28 JuUL 93

Reported By: Lori Pacheco - Approved By: Robert Shannon
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Radiochemistry A Cormung Compan:
Client Name: Science Applications International Corporation
Client ID: SD-4 LEACH PAD
Lab ID: 030081-0012-SA )
Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 ‘ Prepared: See Below Analyzed: See Below
Reforting Analytical Prepared Analyzed

Parameter Result Units imit Method Date Date
Uranium 1.5E+2 ug/g 1.0E4+0 EPA 908.1M 20 JUL 93 22 JuL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

A Comumng Company
Radiochemistry
Science Applications International Corporation
SD-5 LEACH PAD
030081-0013-SA
SOIL )
07 JuL 93 Sampled: 02 JUL 93 Received: 07 JUL 93
+/- 2 Sigma : Analytical Analyzed
Result Uncertainty Units Method Date
1.041E+3 +/-5.7E+1 pCi/g DIRECT COUNT 22 JUL 93

3.28E+2 +/-2.4E+] pCi/g DIRECT COUNT 22 JUL 93

Tina Pieper Approved By: Grant Wilton
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Radiochemistry A Comnng Company
Client Name: Science Apﬁ]ications International Corporation
Client ID: SD-5 LEACH PAD
Lab ID: 030081-0013-SA )
Matrix: SOIL Sampled: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Ané]ytica] Prepared Analyzed

Parameter Result Units Eimit Method Date Date
Uranium 2.3E+3 ug/g 2.9E+0 EPA 908.1M 20 JUL 93 22 JuL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

A Comung Company
Radiochemistry
Science Applications International Corporation
GW-2 MARCUS WELL
030081-0014-SA
AQUEOUS
07 JUL 93 Sampied: 01 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
6E+0 +/-1.5E+] pCi/L EPA 9310 15 JuL 93
JE+0 +/-2.9E+] pCi/L EPA 9310 15 JuL 93

Tina Pieper Approved By: Terry McKibbin
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Radiochemistry

Client Name: Science Applications International Corporation
Client ID: GW-2 MARCUS WELL
Lab ID: 030081-0014-SA

Matrix: AQUEOUS Sampled: 01 JUL 93 Received: 07 JUL 93

Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Eimit Method Date Date

Uranium 3.5E+0 wug/L 1.0E40 EPA 908.1 19 JuL 93 21 JuL 93

ND = Not detected

NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

Reported By:

®
b'
g

‘A Corrung Company

Radiochemistry
Science ApB]ications International Corporation
GW-3 RED ROCK WELL
030081-0015-SA
AQUEOUS _
07 JUL 93 Sampied: 01 JUL 93 Received: 07 JUL 93
+/- 2 Sigma Analytical Analyzed
Result Uncertainty Units Method Date
9.2E+1 +/-2.4E+1 pCi/L EPA 9310 15 JuL 93
2.9E+1 +/-2.7E+l] pCi/L EPA 9310 15 JuL 93

Tina Pieper Approved By: Terry McKibbin
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Radiochemistry A Cornung Compeny
Client Name: Science Apﬁlications International Corporation
Client ID: GW-3 RED ROCK WELL
Lab ID: 030081-0015-SA i
Matrix: AQUEOUS Sampied: 01 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units Limit Method Date Date
Uranium 7.6E+1 ug/L 1.0E40 EPA 908.1 19 JUL 93 21 JuL 93

ND = Not detected
NA = Not applicable

Reported By:

Tina Pieper Approved By: Terry McKibbin



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Gross Alpha
Gross Beta

~ Reported By:

. B @ Enseco

A Corrung Company

Radiochemistry

Science Apﬁl1cat1ons International Corporation

GW-1 LEE WELL

030081-0016-SA

AQUEOUS . :

07 JUL 93 Sampled: 02 JUL 93 Received: 07 JUL 93

+/- 2 Sigma Analytical Analyzed
Result Uncerta1nty Units Method Date
7.6E4+0 +/-5.7E+0 pCi/L EPA 9310 15 JuL 93
-1.2E4+0 +/-7.1E40 pCi/L EPA 9310 15 JuL 93
Tina Pieper Approved By: Terry McKibbin
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Radiochemistry A Coming Company
Client Name: Science Ap 11cat1ons International Corporation
Client ID: GHW-1 LEE ELL
Lab ID: 030081-0016-SA )
Matrix: AQUEOUS Sampied: 02 JUL 93 Received: 07 JUL 93
Authorized: 07 JUL 93 Prepared: See Below Analyzed: See Below
Reporting Analytical Prepared Analyzed

Parameter Result Units E1m1t Method Date Date
Uranium 6.4E40 ug/L 1.0E40 EPA 908.1 19 JUL 93 21 JUL 93

ND = Not detected
NA = Not applicable

Reported By: Tina Pieper Approved By: Terry McKibbin
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IV. QUALITY CONTROL REPORT

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and éccuracy of the methodology on a routine basis, and a
rigorous system of data review.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the 1aboratofy’s performance of the analytical method
using control limits generated with a well-defined matrix

3) - establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These 1imits are used to determine whether data generated by the laboratory on
any given day is in control.
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Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from O (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with surrogate compounds appropriate to the method being
used. In cases where no surrogate is available, (e.g., metals or conventional
analyses) a single DCS serves as the control sample. An SCS is prepared for
each sample Tot for which the DCS pair are not analyzed. The recovery of the
SCS is charted in exactly the same manner as described for the DCS, and
provides a daily check on the performance of the method.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS] + Measured Concentration DCS2)/2

A1l samples analyzed concurrently by the same test are assigned the same
QC ot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
information which follows includes a listing of the QC 1ot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT

Metals Analysis and Preparation

Laboratory
Sampie Number

030081-0001-SA
030081-0001-SA
030081-0001-SA
030081-0001-SA
030081-0002-SA
030081-0002-SA
030081-0002-SA
030081-0002-SA
030081-0003-SA
030081-0003-SA
030081-0003-SA
030081-0003-SA
030081-0004-SA
030081-0004-SA
030081-0004-SA
030081-0004-SA
030081-0005-SA
030081-0005-SA
030081-0005-SA
030081-0005-SA
030081-0006-SA
030081-0006-SA
030081-0006-SA
030081-0006-SA
030081-0007~SA
030081-0007-SA
030081-0007-SA
030081-0007-SA
030081-0008-FB
030081-0008-FB
030081-0008-FB
030081-0008-F8B
030081-0009-SA
030081-0009-SA
030081-0009-SA
030081~-0009-SA
030081-0010-SA
030081-0010-SA
030081-0010-SA
030081-0010-SA
030081-0011-SA
030081-0011-SA
030081-0011-SA
030081-0011-SA
030081-0012-SA
030081-0012-SA
030081-0012-SA

QC Matrix

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

QC Category

ICP-S

SE-FAA-S
AS-FAA-S
PB-FAA-S
ICP-S

SE-FAA-S
AS-FAA-S

. PB-FAA-S

ICP-S
SE~FAA-S
AS-FAA-S
PB-FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB~FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
1CP-AT
SE-FAA-AT
AS-FAA-AT
PB-FAA-AT
1CP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
1CP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
1CP-S
SE-FAA-S
AS-FAA-S

QC

Lot

(DCS)

JuL
JUL
JUL
JUL
JUL
JUuL
JUL
JUL
JUuL
JUL
JUuL
JUL
JUL
JUL
JuL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JuL
JUL
JUL
JuL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUuL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL

Number

93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A

QC Run Number
(SCS/BLANK)

20
20
20
20
20
20
20
20
20
20
20
20

20
20

JUL
JuL
JUL
JUL
JuL
JuL
JUL
JUL
JuL
JuL
JUuL
JUL
JUL
JUL
JUL
JUL
JUL
JUuL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUuL
JUL
JUL
JUL
JUL
JUL
JUL
JuL
JUL
JUL
JUL
JUuL
JuL
JUL
JUL
JUL
JuL
JUL
JUL
JUL
JUL
JuL

93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
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DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation

Analyte

Category: ICP-S

Matrix: SOIL

QC Lot: 20 JUL 93-9A
Concentration Units: mg/kg

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum.
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Category: SE-FAA-S

Matrix: SOIL

QC Lot: 20 JUL 93-9A
Concentration Units: mg/kg

Selenium

Category: AS-FAA-S

Matrix: SOIL

QC Lot: 20 JUL 93-9A
Concentration Units: mg/kg

Arsenic

Calculations are performed before rounding to avoid round-off errors in caliculated results

Concentration
Spiked

DCS1

10700 9780
55.2 38.8
145 150
503 484
129 139
154 161
7390 7950
151 157
122 129
162 175
15400 15400
148 151
3740 3990
423 445
159 162
166 175
4050 3940
104 111
747 663
154 158
530 534
143 1589
145 142

@

Measured
DCS2

9550
39.8
148
477
136
159
7810
155
127
171
15100
149
3920
436
159
172
3880
110
726
154
529

163

152

AVG

9660
39.3
149
480
137
160
7880
156
128
173
15200
150
3960
440
160
173
3910
110
694
156
531

161

147

"

Accuracy
Average(%)

DCS

113

101

A Cormung Companv

Precisio

(RPD)

Limits DCS Limi

47-153
18-362
59-141
76-124
53-131
68-132
79-121
66-133
70-130
70-132
66-134
66-135
74-126
74-125
71-129
67-133
68-132
76-124
57-130
73-127
65-135

68-132

59-141

LI ]
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QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation (cont.)

Laboratory
Sample Number

030081-0012-SA
030081-0013-SA
030081-0013-SA
030081-0013-SA
030081-0013-SA
030081-0014-SA
030081-0014-SA
030081-0014-SA
030081-0014-SA
030081-0015-SA
030081-0015-SA
030081-0015-SA
030081-0015-SA
030081-0016-SA
030081-0016-SA
030081-0016-SA
030081-0016-SA

QC Matrix

SOIL

SOIL

SOIL

SOIL

SOIL

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category

PB-FAA-S
ICP-S
SE-FAA-S
AS-FAA-S
PB-FAA-S
ICP-AT
SE-FAA-AT
AS-FAA-AT
PB-FAA-AT
ICP-AT
SE-FAA-AT
AS-FAA-AT
PB-FAA-AT
ICP-AT
SE-FAA-AT
AS-FAA-AT
PB-FAA-AT

QC Lot
(DCS)

20 JUuL
20 JUL
20 JuL
20 JuL
20 JuL
19 JuL
19 JuL
19 JUL
19 JUL
19 JuL
19 JUL
19 JUL
19 JUL
19 JUL
19 JUL
19 JuL
19 JUL

Number

93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A
93-9A

- Enseco

A Corrung Company’

QC Run Number
(SCS/BLANK)

20 JUL 93-9A
20 JUL 93-9A
20 JUL 93-9A
20 JuL 93-9A
20 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
19 JUL 93-9A
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DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation

Analyte

Category:
Matrix:
QC Lot:

Lead

Category:

Matrix: AQUEOGS
19 JUL 93-9A
Concentration Units:

QC Lot:

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Category:
QC Lot:

Selenium

20 JUL 93-8BA
Concentration Units:

SE-FAA-AT
Matrix: AQUEOUS

19 JUL 93-9A
Concentration Units:

(cont.)
Concentration

Spiked
DCS1
148 141
2.00 1.93
0.500 0.502
0.500 0.452
2.00 2.03
0.0500 0.0507
0.0500 0.0519
100 102
0.200 0.197
0.500 0.493
0.250 0.254
1.00 1.05
0.500 0.563
50.0 49.2
0.500 0.488
0.500 0.490
50.0 48.2
0.050 0.0505
100 96.6
0.500 0.524
0.500 0.484
0.0300 0.0327

Measured
DCS2

148

1.94
0.466
0.442

2.06

0.0510
0.0498
102
0.196
0.492
0.257

1.03
0.555

49.8
0.492
0.487

50.1

0.0510

97.7
0.528
0.488

0.0325

ACnmmgCompmv

Accuracy Precisio
Average(%) (RPD)
AVG DCS Limits DCS Limi

144 98 50-150 4.8

~s

1.94 97 75-125
0.484 97 75-125
0.447 89 75-125

2.05 102 75-125

0.0508 102 75-125
0.0509 102 75-125
102 102 75-125
0.197 98 75-125
0.492 98 75-125
0.255 102 75-125

1.04 104 75-125
0.559 112 75-125

49.5 99 75-125
0.490 98 75-125
0.488 98 75-125

49.2 98 75-125

0.0508 102 75-125

97.1 97 75-125
0.526 105 75-125
0.486 97 75-125

f e mam e me mamate . R

.

O = WOO~ =N O0O00O,AO—NINO
. ] L[] . L] . . . . . . . .

0.0326 109 75-125 0.6

Calculations are performed before rounding to avoid round-off errors in calculated results
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DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation (cont.)

Concentration Accuracy Precisio

Analyte Spiked Measured Average(%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limi

Category: AS-FAA-AT
Matrix: AQUEOUS

QC Lot: 19 JUL 93-9A
Concentration Units: mg/L

Arsenic 0.0300 0.0290 0.0275 0.0282 94 75-125 5.3 ¢

Category: PB-FAA-AT
Matrix: AQUEOUS

QC Lot: 19 JUL 93-9A
Concentration Units: mg/L

Lead : 0.0300 0.0315 0.0302 0.0308 103 75-125 4.2 .

Calculations are performed before rounding to avoid round-off errors in calculated results
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METHOD BLANK REPORT
Metals Analysis and Preparation

Analyte

Test: ICP-S
Matrix: SOIL
QC Lot: 20 JUL 93-9A QC Run:

Barium
Molybdenum
Vanadium

Test: SE-FAA;S
Matrix: SOIL
QC Lot: 20 JUL 93-9A QC Run:

Selenium

Test: AS-FAA-S
Matrix: SOIL
QC Lot: 20 JUL 93-9A QC Run:

Arsenic

Test: PB-FAA-S
Matrix: SOIL
QC Lot: 20 JUL 93-9A QC Run:

Lead

Test: ICP-S
Matrix: SOIL
QC Lot: 20 JUL 93-9A QC Run:

Barium
Molybdenum
Vanadium

Result

20 JUL 93-9A
ND

ND
ND

20 JUL 93-9A
ND

20 JUL 93-9A
ND

20 JUL 93-9A
ND

20 JUL 93-9A

ND
ND
ND

Units

mg/kg
mg/kg
mg/kg

mg/kg

‘mg/kg

mg/kg

mg/tg
mg/kg

.Enseco

[}

A Corrung Company

Reforting
imit
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0.50

0.50

0.50
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METHOD BLANK REPORT

Metals Analysis and Preparation

Analyte

Test: SE-FAA-S
Matrix: SOIL

QC Lot: 20 JUL
Selenium

Test: AS-FAA-S
Matrix: SOIL-
QC Lot: 20 JUL
‘Arsenic

Test: PB-FAA-S

Matrix: SOIL

QC Lot: 20 JUL
‘Lead
Test: ICP-S

Matrix: SOIL
QC Lot: 20 JUL

Barium
Molybdenum
Vanadium

Test: SE-FAA-S
Matrix: SOIL
QC Lot: 20 JUL

Selenium

Test:
Matrix: SOIL
QC Lot: 20 JUL

Arsenic

AS-FAA-§

93-9A

93-9A

93-9A

93-9A

93-9A

93-9A

QC Run:

QC Run:

QC Run:

QC Run:

QC Run:

QC Run:

(cont.)

Rgsu1t

20 JUL 93-9A
ND

20 JUL 93-9A
ND

20 JUL 93-9A
ND

20 JUL 93-9A
ND

ND
ND

20 JUL 93-9A
ND

20 JUL 93-9A
ND

Units

mg/kg

- mg/kg

mg/kg

mg/kg

mg/kg

T A Corrung Company

ReEorting
imit

0.50

0.50

0.50

[y XY=
[N =Y

0.50

0.50
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METHOD BLANK REPORT

Metals Analysis and Preparation

Analyte

Test: PB-FAA-S
Matrix: SOIL

QC Lot: 20 JUL 93-9A
Lead

Test: ICP-AT

Matrix: AQUEOUS

QC Lot: 19 JUL 93-9A
Barium

Molybdenum

Vanadium

Test: SE-FAA-AT
Matrix: AQUEOUS

QC Lot: 19 JUL 93-9A
Selenium .

Test: AS~FAA-AT
Matrix: AQUEOUS

QC Lot: 19 JUL 93-9A
Arsenic

Test: PB-FAA-AT
Matrix: AQUEOQUS

QC Lot: 19 JUL 93-9A
Lead

QC Run:

QC Run:

QC Run:

QC Run:

QC Run:

(cont.)

Result

20 JUL 93-9A
ND

19 JUL 93-9A
ND

ND
ND

19 JUL 93-9A
ND

19 JuL 93-9A
ND

19 JUL 93-9A
ND

Units

mg/kg

mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

ReEorting
imit

0.50

0.010
0.020
0.010

0.0050

0.0050

0.0050

A Cormung Company
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QC LOT ASSIGNMENT REPORT
Radiochemistry
Laboratory QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
030081-0001-SA SOLID GAB-S 16 JUL 93-9A -
030081-0001-SA SOLID uToT-S 15 JUL 93-9A 21 JUL 93-9B
030081-0002-SA SOLID GAB-S 16 JUL 93-9%A -
030081-0002-SA SOLID UToT-S 15 JUL 93-9A 21 JUL 93-98B
030081-0003-SA SOLID GAB-S 16 JUL 93-9A -
030081-0003-SA SOLID UTOT-S 15 JUL 93-9A 21 JUuL 93-98B
030081-0004-SA SOLID GAB-S 16 JUL 93-9A -
030081-0004-SA SOLID UTOT-S 15 JUL 93-9A 22 JUL 93-9A
030081-0005-SA- SOLID GAB-S 16 JUL 93-9A -
030081-0005-SA SOLID UTOT-S 15 JUL 93-9A 22 JUL 93-9A
030081-0007-SA SOLID UToT-S 15 JUL 93-9A 21 JUL 93-98
030081-0008-FB AQUEOUS GAB-A 15 JUL 93-9A -
030081-0008-FB AQUEQUS UTOT-A 15 JUL 93-9A 21 JUL 93-9A
030081-0009-SA SOLID GAB-S 16 JUL 93-9A -
030081-0009-SA SOLID UToT-S 15 JUL 93-9A 21 JUL 93-9B
030081-0010-SA SOLID GAB-S 16 JUL 93-9A -
030081-0010-SA SOLID UTOT-S 15 JUL 93-9A 21 JuL 93-9B
030081-0011-SA SOLID GAB-S 16 JUL 93-9A -
030081-0011-SA SOLID UTOT-S 15 JUL 93-9A 21 JUL 93-9B
030081-0012-SA SOLID GAB-S 28 JUL 93-9A -
030081-0012-SA SOLID UTOT-S 15 JUL 93-9A 22 JUL 93-9A
030081-0013-SA SOLID GAB-S 16 JUL 93-9A : -
030081-0013-SA SOLID UTOT-S 15 JUL 93-9A 22 JuL 93-98
030081-0014-SA AQUEQOUS GAB-A 15 JUL 93-9A -
030081-0014-SA AQUEOUS UTOT-A 15 JUL 93-9A 21 JUL 93-9A
030081-0015-SA AQUEOUS GAB-A 15 JUL 93-9A -
030081-0015-SA AQUEOUS UTOT-A 15 JUL 93-9A 21 JUL 93-9A
030081-0016-SA AQUEOUS GAB-A 15 JUL 93-9A -
030081-0016-SA AQUEOUS UTOT-A 15 JUL 93-9A 21 JUL 93-9A
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Enseco Mixed Waste Laboratory

Radiochemistry Quality Control Report

Parameter: Gross Alpha and Beta

QC Lot: . 15<Jul-93 -9A
QC Category: GAB-A
Matrix: Aqueous

Duplicate Controf Sampie Report

" A Corrung Company

) Obssrved Spike
Sample Activity +/- 20 Activity +/- 20 Units Accuracy
DCS1 Alpha 9.96E+01 +/- 4.40E+00 8.79E+01 4/~ 5.59E+00 pCi/ml 113%
DCS2 Alpha 9.39E+01 +/- 4.26E+00 8.79E+01 +/- 5.59E+00 pCl/mi 107%
DCS1 Beta 1.88E+02 +/- 7.80E+00 1.75E+02 +~ 2.16E+00 pCi/mi 108%
DCS2 Beta 1.90E+02 +/- 7.84E+00 1.75E+02 +~ 2.16E+00 pCi/ml 109%
Duplicate Control Sampie Statistics
Mean Precision

Analyte Accuracy Limits (RPD) Limits

Gross Alpha 110% 70-130% 7% 20%

Gross Beta 108% 70-130% 1% 20%




:‘. Enseco Mixed Waste LapBrato " Enseco

Radiochemistry Quality Control Report A Comng Company

[

L S——

PC

Parameter: Gross Alpha and Beta

QC Lot: 16-Jul-93 -9A
QC Category: GAB-S
Matrix: SOIL

Controi Sampie Report

Observed
Sample Activity +/- 20

Spike
Activity +/-

20 Units  Accuracy

Alpha Standard 3.98E+02 +/- 2.50E+01

Beta Standard 9.42E+01 +/- 2.02E+00

3.17E+02 +- 1.01E+01 pCig

9.19E+01 +- 3.15E+00 pCig

126%

103%

Control Sample Statistics

Anaivte Accuracy Limits
Gross Alpha 126% 70-130%
Gross Beta 103% 70-130%
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Enseco Mixed Waste Laboratory oo Comans
Radiochemistry Quality Control Report

‘
[S—

PC

Parameter:  Gross Alpha and Beta

QC Lot: 28-Jul-93 -9A
QC Category: GAB-S
Matrix: Soil

Control Sample Report

Observed
Sampie Activity +/- 20

Spike
Activity +/-

20 Units

Accuracy

. {Alpha Standard 6.46E+03 +/- 4.70E+02

Beta Standard 1.05E+04 +- 3.10E+02

8.29E+03 +- 2.63E+02 pCig

1.16E+04 +- 1.32E+02 pCig

78%

91%

Controi Sampie Statistics

Anaiyte Accuracy Limits
Gross Alpha 78% 70-130%
Gross Beta 91% 70-130%




URANIUM QUALITY CONTROL REPORT
Parameter: Total Uranium
QCLot # 15-Jul-93 -9A
QCRun # 21-Jul-93 -9A
Units: ug/g

Mauix: Aqueous ’

DUPLICATE CONTROL SAMPLE REPORT

Spike

SAMPLE Concentration Concentration Recovery

I ]
Control sample | 2.09E+00 ug/g 2.00E+00 ug/g 104%
Control sample 2 2.20E+00 ug/g 2.00E+00 ug/g 110%

MEAN PRECISION
ACCURACY LIMITS RPD LIMIT
107% 80-120% 5% 20%

AVRdWOoT) BUnuoY v
ODaSU]



URANIUM QUALITY CONTROL REPORT

Parameter: Total Uranium
QCLot # 15-Jul-93 -9A
QCRun # 21-Jul-93 -9A

Units: ug/L
Matrix: Agqueous

BLANK REPORT

SAMPLE Concentration Reporting Limit

Blk | ND 1.0E+00 ug/L -
Bik 2 ND 1.0E+00 ug/L

Aurdwod o) v

C5o8EY




URANIUM QUALITY CONTROL REPORT
Parameter: Total Uranium
QCLot# 15-1ul-93 -9A
QCRun # 21-Jul-93 -9B
Units; ug/g
Matrix; Soil

DUPLICATE CONTROL SAMPLE REPORT

Spike
SAMPLE Concentration Concentration Recovery
Control sample 1 2.29E+00 ug/g 2.00E+00 ug/g 114% |
Control sample 2 2.34E+00 ug/p 2.00E+00 upg/g 117%

MEAN PRECISION
ACCURACY LIMITS RPD LIMIT
116% 80-120% 2% 20%

Auedwo) Funuoy v
OdasUg



URANIUM QUALITY CONTROL REPORT

Parameter: Total Uranium
"QCLot# 15-Jul-93 -9A
QCRun # 21-Jul-93 -9B

Units: ug/g
Matrix: Soil

BLANK REPORT

SAMPLE Concentration Reporiing Limit

Bk 1 ND 1.0E+00 vg/g
Bik 2 ND 1.0E+00 vg/g

Ausdwo?y Juruiod) v



URANIUM QUALITY CONTROL REPORT

Parameter: Total Uranium
QCLot # 15-Jul-93 -9A
QCRun # 22-1ul-93 -9A
Units: up/g
Matrix: Soil

DUPLICATE CONTROL SAMPLE REPORT

SAMPLE Concentration

Spike
Concentration

Control sample | 2.17E+00 ug/g
Control sample 2 2.22E+00 ug/g

MEAN PRECISION
ACCURACY LIMITS RPD LIMIT
110% 80-120% 2% 20%

~ 2.00E+00 ug/g
2.00E+00 ug/g




URANIUM QUALITY CONTROL REPORT

Parameter: Total Uranium
QCLot # 15-Jul-93 -9A
QCRun # 22-Jul-93 -9A
Units: ug/g
Matrix: Soil

BLANK REPORT

SAMPLE Concentration Reporting Limit

Bik | ND
Blk 2 ND

1.0E+00 up/g
1.0E+00 ug/g

[P

Aurdwio= JunuIod) v

OdasU] |
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URANIUM QUALITY CONTROL REPORT
Parameter: Total Uranium
QCLot # 15-Jul-93 -9A
QC Run # 22-3ul-93 -9B
Units: ug/g
Matrix: Soil

DUPLICATE CONTROL SAMPLE REPORT

SAMPLE Concentration

Spike
Concentration

Recovery

Control sample |  2.00E+00 ug/g
Control sample 2 2.12E+00 vg/g

MEAN PRECISION
ACCURACY LIMITS

2.00E+00 ug/g
2.00E+00 ug/g

RPD LIMIT

103% 80-120% 6%

20%

100%
106%

wedwo Sutwo v

S =Nin




URANIUM QUALITY CONTROL REPORT

Parameter: Total Uranium
QCLot# 15-Jul-93 -9A
QCRun# 22-Jul-93 -9B

Units: ug/g
Matrix: Soil
BLANK REPORT
SAMPLE Concentration Reporting Limit
Bik | ND 1.0E+00 ug/g
Bk 2 ND 1.OE+00 ug/g

0wt

Aundwosy funuod) v




Science Applicalions
Internationsal Corporation

An Employee-Oswned Company

@

IE

Chain-of-Custody Record
Date 7/ 13 - }j ‘U Page [ o [

Shipment No.

Name 5\:&0‘\8"1 K. 8§“A!J—o Requested Parameters g Laboratory Name Enéggg_ A
Address_}ZZJa.rz:m:;le! jdes Alames M ,'t\(]{ o | admess H4SS yRAgrew? St
Phone Number 505' G312 -36LE¢ ] N ) F Sxp-
Project Manager Y f g r(:i g Pﬁiiégbf)_%u - l;{::‘_l
Project Name__SAN ﬂ__[m_l‘_'hnﬁ_ v :ﬁ Ql g T 1act Name AJA N S)QUJ )
Job/P.O. No. _Ql:QLQI :QL )3 30 - 030____‘___._ 2— 2| A E :\ Comact Name 1
Sa‘plerlS' natuse) ) \ {Printed Name) L_) ] WV vy Q N "—M-“m": )
Alvor, Malliids samenemlde| |28 8 8 E S o e
L aboratoly No Matrn Sampte No. Date Tune Sde/lmev ' \‘} \_) . S
wrlcol%e) [ S9-1 _[Hhuz)i 1se PR [ XTI 2| 03cu?E -0l
) —ezlie] [S5 -2 |Hrfuloter PR XK X KX < oz
0550} |$5-3 |10 Us BT TR L AR L o2 o
04 (Sesl |95y [HeludoT3o¥Re™ XA [ AL { | (2. e
V ost8ul [85-5 | FfadogaeS = I X | kx| L T mes

Rellnqulshed By Dala Received By Date Tota) Numbers of Conlalners: Shipment Method:
”Q Kw '7/'-/7} \Er_x nee. LAJ%IQ__ : ! {7 , Instructions SAIC ESTG Location (circle)
Svuh" Signature q 3 1. Filt out form completely excepl for shaded Anchorage ]
STePhen K. & sreaslsb 0 o). Do B . Sl A1 S e 301
I [_gJ VR {0 [Time .%Ca““\e‘ M O.f\(,»( Time 'l(qu.g\ !
Printed Name Printed Name 2. Complete in batlpoint pen Dtaw one tine Go!den )
C 7 ’ ,ZOO 08 through errors and inilial. enver Wasl Parkway, Sinte 255, Golden, CO 80401
)A l c QJ-& ﬂ ! L'S' (303) 279-7242
Eompany Company 3 Request analyses using EPA method Oak Ridge
aumbers only. Consult the project QAPP lor 201 1 avotatory Hoad, Oak Ridge, TN 37834
Relinquished By Date Received By Date Instructions  Comptete as shown. (614} 181.2804
) San Francisco
o e e e s s e s e e o ot e e e ——— e 4. Relerence all ficld OC samples fo the 160 ipeat Sweel, Suite 1250, San | rancisco, CA 04105
Signature Signature applicable site or 2one (415) 442 0102 FAX: {415) 442.0138
Time Time S. Note all applicable preservatiyes. .
Prnted Name Printed Name
6. Group all sample conlainers and requesied
analyses from one sampling locatlon
Company Company together. Do not list individually,

®

Sclence Applications Internationsl Corporation B

160 Spear Street, Suite 1250, San Francisco, CA 94105 « (415) 442-0102 »

FAX: (415) 442-0138



Sclence Applications
International Corporation
An Ermployee-Owned Company

Dale Yl’/?é .,:«7,['_?’[-?3

Chain-of-Custody Record

Page

{

of

Shipment No.

®

[4 ' 3 —
Name_ Olephery K. Siellavn 0. 8 [ comemo iome_ENSCT
Address_| 22 e \QQ__DE , Lot Al N1 o o |3N o | Admess H355” yA RROW SL.
) ~N F
Phone Number (A7) Q? (-G N AB_AD& [d SR :1dder N
\ c
ProjectManager.__ ALY q 3] I o Phone[= 303 ) H2 ’(‘,(.,I L
ProjectName_, AN MATeo WMine v 2 § e T Name NANC __th.)
Job/P.O. No. 01-0209 0/ -1330-030 o N Al 2 5 A A | ConactTame D
St Em‘“‘"' . e "‘é_";" K. J & 8 f_ﬁ | 4 p OBSERVATIONS, COMMENTS,
] L. A S e =l Slaz M R SPECIAL INSTRUCTIONS
Laborstcdry No. Matnx Sarmple No. Date 1 nmo Site/Zone S
. n
Zecs1 O] 1DUP~ | (¥H[93 - 2”;.-’:’7,#_,_ A | V- Dufhente Sumble
c— - AN
ol [Dup-2 17k e AR 2 _Dublicake SamPle
R ¥ gy g 3odse ~—:— N | I I L i | |77 e S PN B S
v _ogii,0 |FR-1 ﬂlé = Emméf IR ALK mdgg-9e | |5 feln. EQUnmgnL _Clank
- - -
Rellnquls'\ed By Date Recelved By Date Tots! Numbers of Containers: Shipment Method:
‘2 %) _m__gl T,“’?J MUL- _‘JQ:%_(_'_____ ? ’? Instructions SAIC ESTG Locatlon (circle)
SWU" Signature 3 1. Fill out lorm completety except for shaded ;‘":‘a"’?ag:k Suta 401, Aot AK 83501
. - . areas (Inb use onIy). ;13 V" Avenan, Sdita . Anchotagee, Hith
;!I; ) . : )} “ E Timi EZ NN Q&O(‘ Time 04, 272-7242 FAX. 1909) 2727243
PMMN&!Le_jnL; k’g-_ﬁﬂﬁ_ ° Prinied r_:m ¢ M 2. Comptlete in balipoint pen Draw one line Golden
5 I " | ZCO R 0 ’S through errors and initial. 1 Jerver Wasl Parkway, Sita 255, Golden, CO 81401
. (303) 279-7242
CWA L’ Cma.nlyl\/‘ L L‘S‘ 3. Request analyses using EPA method Oak Ridge
numbers onty. Consult the project QAPP for 301 1 aborntory Road, Oak Midge, TN 37831
Refinquished By Date Recelved By Date Instructions. Complete as shown. {61%) 481-2804
- San Francisco
: 4. Reference all field QC sainples to the IG‘-(,)"!Sm:ar Stioe!, Suite 1250, San Francisco, CA 94105
Signature Signature applicable site or zone. (415) 442.0102 FAX: (415) 442-0138
Time Time 5. Note afl applicable preservatives. ; o T
Frinteg Name Priniea Name 6. Group all sample containers and requesicd
analyses from one sampfing focation
Company - Company logether. Do not list individualty.

Sclence Applications International Corporation &

160 Spear Streel, Suile 1250, San Francisco, CA 94105 + (415) 442-0102 » FAX: (415} 442-0138



o . ionce Applications Chain-of-Custody Record Shipment No.

I=— International Corporation
@7 » An Employee-Owned Company Date _ Zl lfl 2____11_1"‘3 Page__ [ __ol ___l_,._

Name_2Te & ‘ < E}l 2] UHIO Requested Paramslers g Labaratory Name t NSECO
Address ;li lancanes O, Los Blames, MM 9 o | adsess H155~ YARROW ST
. F
Phone Number @ZlQiZ__BJLQL___ §E o " 9 . ARVADA ,CO_ oL .
ProjectManager_ . __ . ... __.__ 5| & w5l o ,,“0”0(309 42\ - ]
Project Name__ AN _MATeo e , 93y AN Mane DO
JOb/PO NO. QLOM? -0/ - /33" 03 () . % 2 ‘/] v\ - ;) 'A Contact Name Y _____
mples (Signature) {Printed Name) V- < %, A Q [j L U S
A — : 'Y ¢ 3 E OBSERVATIONS COMMENTS,
£ 5’@9}1 b;a Slephet ¥. aenmro = s :3 Q & &’; A SPECIAL INSTRUCTIONS
Laborfiony Ne. Matrin Semple No. Dele ShoiZone S
Fre1 4§ 1D[Sorl [SD-3 1“13_/5;5: Aroyo | [ AIX] X[ XX [X] IR '3OCRI ~0F B
S BT <Y XU Lo R O (1 E N T e S . S RS 0 S N G O L P ~(R .
1112|Se0] 1SD-Z 33100 [2ee™) (X IRIX IR IX ) ) ] o fz) -]
| 1z Blsod 1SD-M 3223|1100 (R papt 1N [ IR KK L2 e
[ 134d[Serd [SO-5" [Fe]3[1120 MR [ (A UX | K 8 X e =
Rellnquls-ped By |pate Recelved By Date Totst Numbers of Conlainers: Shipment Method:
/P,‘}Ti r M»— 7/(,,4] 3 _ﬁhhu . ,L,{ [ ‘\E’C }h Instructions SAIC ESTG Location (clrcle)
5‘0"8&' 3 1. Fill out form conpletely excep! for shaded :‘qcxo’?gik Suite 401, Anct AK 9950
es! veng, Suite , Anchoragn, 1
ﬁEhEkl__K__: S] EI\B;M[O Time :fDG nnie M lch,r Time rroes (obuse o) Con ggrzz - EAX: 1509 272720
Punted Name Piinled Name q 2. Complete in ballpoint pen Draw one line Golden
l [} ZDO LJ_& ,‘ L_ % through errors and intlial. ':;l:' 279-7‘,2";1';‘,05” arkway. Snite 255, Golden, CO 8001
cwna‘-"’]ny A (<=’ TmI s mmm s Eo;-;a—a:y - oo oTmm T mmemmees S— 3. Request aalyses asing EPA methoy Oak Nitlge
numbicrs only Consull he project QAPP lor 0 """';"""Y el Ook fludge, 10 V7R3
Relinquished By Date Recelved By . Date Instruchions Complete as shown (611) 112804
4. Relerence alt ield QC samples o tho ISO(!\'L:»;::’;::SQ(::? Suite 1250, San Fiancisco, CA 91105
Swgnature Signature applicable site or zone (415) 442-0102 FAX: (415) 442.0138
Time Time §. Nole all applicable preservatives. ' o ) - »
Prinied Name Printed Nsme
6. Group all sample containers and requesied
analyses from one sampling locallon
Company Company logether. Do nol lis Individuafly.

Sclence Applications international Corporation @ 160 Spear Sireel, Suvite 1250, San Francisco. CA 94105 ¢ (415) 442-0102 + FAX: (415) 442-0138



W Science Applications
International Corporation
An Employce-Owned Company

Chain-of-Custody Record

Date, F/ 13 _1123

Page‘_z____ of /

Shipment No

: <.r 3 — -
Name__STephen_K._STe | avald Roquesiod Parameters 8| tebomatoy Name ENSECE.. ..
Address 122 Levigyiewd OF | 105 Alpwcs, St < FE ‘\3 ELJ o | Adness HISS YARRou: 5L

08) G E2 - 3660 F= F . er
gho.ne Number ‘C_,f_h,)_(a_?_L. G t'/)’) 1LY NN . AE\ AD‘Q») QQ_%L_((_) [
roject Manager( ' — - Wl = :(- J I 3 Phone _ﬂ P L)l
Project Name_. 1Al A7A1CO Min € w2l ~ A= g T NA Do)
Job/P.O. No. 01-0209-¢/ - /330 -030 < 3 2 a Y A& A | ContactName ey botd .
e Ld . O )
(el (Signature, .. (panedNamel { el 4 é O ] L 4 OBSERVATIONS, COMMENTS,
VMLK. Siephen K. 51 Waval) | £ DIVl W Q) Qg R SPECIAL INSTRUCTIONS
Lababtory Nogy A Matrx Sample tio Dale Tvmo Stin/Zone S
zeul |y fs [420 |G -1 [F03] edof AREs™ | TR XTI AA ] 18] BamE-li
sl o0 |60 =3 [Fhyes 140 | RAFH K| A Xl x x| | D] 5 -
Y Wi M,0 [GW - |Fefigideo) ey | (¥ R PRI RIX| L ST e T
f Cow o TV Ut T
Relinquished By Date Recelved By Date Total Numbers of Conlalners: Shipment Method:
é!i’ Eﬂ o ¢ agi QQQ !E% 7}(,,?_5 éﬂ i\ .| ! ( K Instructlons SAIC ESTG Location (circle)
Signsture Signature ) g I-’ "\3 t. Fift otrl torm completely oxcepl lor shaded Anchorage
. - . areas (lab usa only). 911 West 8ith Avanue, Suite 401, Anchoragn. AK 99501
Stephea K. Stellavalofims Sonnie. Macge  [Time o S ki
Prirted Nathe Prirded Nama 2. Complate In ballpoint pen. Dtaw one line @Iden y
) through itiaf. 062D wer West Parkway, Sulte 255, Golden, CO 804
5AI C I Z([) QJAAL_ Og qq rough errors and initia o ;42 est Parkway, Stifte 2 0 80401
CW,,;Y Company 3. Request analyses using EPA method Oak Ridge
numbers only. Consult the project GAPP {or 301 {abotatory Road. Ouk Ridge, TN 37811
Relinquished By Oate Recelved By Dale instructions. Complete as shown. {614) 481-2804
_— 4. Reference all field OC samples to the 'Sé:":,se’:’";"ii? Suita 1250, San Manriscn, CA 94105
Signature Signatute applicable sile or zone. {415) 442.0102 FAX: (415) 442-0138
Time Time 5. Noule all applicable preservatives. » '
Pimfed Name Prinled Name
6. Group alt sarnpla coitainers and requested
anatyses from one sampling locallon
Company Compony together. Do not list individually.

Sclence Applicstions International Corporation ®

160 Spear Streel, Suite 1250, San Francisco, CA 94105 * (415) 442-0102 » FAX: (415) 442-0138
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APPENDIX B

HAZARD RANKING SCORE SHEETS



PA-Score 1.0 Scoresheets
UNC San Mateo Mine - 12/07/93

¢ OMB Approval Number:

Page: 1

2050-0095

WASTE SITE

PRELIMINARY ASSESSMENT FORM

Type of Ownership:
Federal Agency

Approved for Use Through: 1/92

IDENTIFICATION
POTENTIAL HAZARDOUS = | e=eecceccccrccccccceee—————
State: CERCLIS Number:

NM NM1223075515

CERCLIS Discovery Date:
1983

Name: : Street Address:

UNC San Mateo Mine 5.5 mi w of San Mateo on SR53
_________ ———— - e e e e o e e e e e e e e e
City: State: | 2ip Code: County: Co. |Cong
San Mateo NM 87050 McKinley Code: |Dist:
------------------------------ +---_—_---‘-----—----_ S D P G GES SAS W I N GED I D T S G S G D D G e

Latitude: Longitude: Approx. Area of Site:| Status of Site:
35 19’ 41.5" 107 43’ 13.0" 80 acres Inactive
2. Owner/Operator Information
Owner: ' Operator:
USDA Forest Service Homestake Mining Company
-------------------------------------- +-_----_-_---__--—-__—-_---_—--——--—--—
Street Address: Street Address:
517 Gold Avenue, SW
-------------------------------------- +--------_-_-_-__--—-_-----—--—--—-----
City: City:
Albuguerque
-------------------------------------- +_-------_---__-----------_-------—-_-—
State: Zip Code: Telephone: State: Zip Code: Telephone:
NM 87102 (505) 842-3849
-------------------------------------- +_-----_-_-.._________---_-—_---—--—-_-—

How Initially Identified:
Federal Program
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PA=-8core 1.0 Scoresheets

UNC San Mateo Mine =~ 12/07/93

POTENTIAL HAZARDOUS
WASTE SITE

PRELIMINARY ASSESSMENT FORM

Name of Evaluator:

Agency/Organization:.

Page: 2
IDENTIFICATION
State: CERCLIS Number:
NM NM1223075515

CERCLIS Discovery Date:
1983

l Date Prepared:

Mike E. Brazie SAIC 11/29/93
Street Address: City: State:
14062 Denver West Pkwy, #200 Golden co
- e e e e e e e e o e o o o e e e e e e e

Name of EPA or State Agency Contact: Telephone:

Allan Porter, USDA Forest Service (505) 842-3849
______________________________________ e e e e e o e o e e e e e e e e
Street Address: City: State:

517 Gold Ave., SW Albuquerque NM
4. Site Disposition (for EPA use only)

Emergency CERCLIS Signature:

Response/Removal Recommendation:

Assessment Other

Recommendation: No Name:

Date: Date: Position:

G T - G . — ——— - =
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PA-Score 1.0 Scoresheets Page: 3
UNC San Mateo Mine - 12/07/93

—— - — — T - —  — —  —— . - S — — Y . — . — — - — — - —— — — — — - ———— - — . -

IDENTIFICATION
POTENTIAL HAZARDOUS | ==meccccccmcc e n e ———
State: CERCLIS Number:
NM NM1223075515

WASTE SITE

CERCLIS Discovery Date:
1983

e > T T W S = — T ———— —— — —— — —— — - —— - —— - ——— — - W . G e T . G G W —— o —— N ———— - -

PRELIMINARY ASSESSMENT FORM

- —— . —— - - - S — — - ——— — —— > W T . — T . > — - —— - — -

Predominant Land Uses Within Site Setting: Years of Operation:
Beginning Year: 1957

1 Mile of Site:
Forest/Fields Rural
Agricultural . Ending Year: 1988
Mining

Waste Generated:

Type of Site Operations:
Onsite |

Mining
Metals

Waste Deposition Authorized
By: Former Owner ‘

—— —— - - - ——— = =

Waste Accessible to the Public
No

Distance to Nearest Dwelling,
School, or Workplace:

8000 Feet
6. Waste Characteristics Information
Source Type Quantity Tier |General Types of Waste:
Pile 1.00e+05 cu yds V Metals
Land treatment 1.00e+05 sq ft A Radioactive Waste

Mining Waste

Physical State of Waste as Deposited
Solid

) Sludge

Tier Legend
C Constituent W = Wastestream
V = Volume 'A = Area

—
=
-
=




(—

;S DONESER W TS I R SO

WASTE SITE

Is Ground Water Used
for Drinking Water
Within 4 Miles:

No

Type of Ground Water
Wells Within 4 Miles:
Private

Depth to
Shallowest Aquifer:
90 Feet

Karst Terrain/Aquifer
Present:
No

PA~-Score 1.0 Scoresheets
UNC San Mateo Mine - 12/07/93

POTENTIAL HAZARDOUS

PRELIMINARY ASSESSMENT FORM

Is There a Suspected
Release to Ground
Water:

No

Have Primary Target
Drinking Water Wells
Been Identified: No

Nearest Designated
Wellhead Protection
Area:

None within 4 Miles

Page: 4
IDENTIFICATION
State: CERCLIS Number:
NM NM1223075515

CERCLIS Discovery Date:
1983

List Secondary Target
Population Served by
Ground Water Withdrawn
From:

0 - 1/4 Mile 0
>1/4 - 1/2 Mile 0
>1/2 - 1 Mile | (o]

>1 - 2 Miles 2

>2 - 3 Miles 0

>3 - 4 Miles 0 |

Total 2
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POTENTIAL HAZARDOUS
State: CERCLIS Number:

WASTE SITE NM NM1223075515
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
1983

—— — — — - A ——— —— — Y — — —— —— - — —— v — T . - - > - S " — - S e -  ———

8. Surface Water Pathway Part 1 of 4

Type of Surface Water Draining Shortest Overland Distance From Any
Site and 15 Miles Downstream: Source to Surface Water:
Stream

2500 Feet

0.5 Miles
__________________________________ S —
Is there a Suspected Release to Site is Located in:
Surface Water: Yes Annual - 10 yr floodplain

8. Surface Water Pathway Part 2 of 4

— — — — —— . — — — — > - — —— — — - — T — — = — e G . - — . — —— - - — " . S ey . > — = =

Drinking Water Intakes Along the Surface Water Migration Path: No

Have Primary Target Drinking Water Intakes Been Identified: No

Secondary Target Drinking Water Intakes:
None

- —
. — - S D . - — — ——— —— . —— . ——— ———  p ——————— — —— - — — —— — . — —— —— - — =
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State: CERCLIS Number:
NM NM1223075515

POTENTIAL HAZARDOUS

WASTE SITE

CERCLIS Discovery Date:
1983

PRELIMINARY ASSESSMENT FORM

Fisheries Located Along the Surface Water Migration Path:
Have Primary Target Fisheries Been Identified: No

Secondary Target Fisheries:
None

Wetlands Located Along the Surface Water Migration Path? (y/n)

Have Primary Target Wetlands Been Identified? (y/n) No

Secondary Target Wetlands:
None

Other Sensitive Environments Along the Surface Water Migration Path: No
Have Primary Target Sensitive Environments Been Identified: No

Secondary Target Sensitive Environments:
None

- — - — — —— - — ————  —— ——— — - — ——— . — . — — - - — — . . W > ———— > — - — — . ——— ——— -
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. IDENTIFICATION
POTENTIAL HAZARDOUS | s-==—ss——oooooossso-s—sos
State: CERCLIS Number:
WASTE SITE NM NM1223075515
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
1983
9. Soil Exposure Paﬁhway
Are People Occupying Residences or
Attending School or Daycare on or Number of Workers Onsite: None
Within 200 Feet of Areas of Known
or Suspected Contamination: No

[
ey

- e

Have Terrestrial Sensitive Environments Been Identified on or Within
200 Feet of Areas of Known or Suspected Contamination: No

Total Population on or Within:| Is There a Suspected Release to Air: No
Onsite 0 e e e e — e - ———————
0 - 1/4 Mile 0 Wetlands Located
>1/4 - 1/2 Mile 0 Within 4 Miles of the Site: No
>1/2 - 1 Mile 0
>1 - 2 Miles 2 |mmmmmmmmcrrmrrr—e e -
0
0
2

>2 - 3 M@les Other Sensitive Environments Located
>3 = 4 Miles Within 4 Miles of the Site: No

Sensitive Environments Within 1/2 Mile of the Site:
None

-——
- S — - —— —— ———— —  — ——— — — - — - —— — - - — ——— — — —— T — T — — — — . ——— — - -



‘ OM‘proval Number: 2050-0095

Approved for Use Through: 1/92

Caddnd -—— e - - -

- e — - - - i esere: emes ecEren ey EEEGEdLELER T ED e e -

Site Name: UNC San Mateo Mine
CERCLIS ID No.: NM1223075515
Street Address: 5.5 mi w of San Mateo on SR53

City/state/Zip: San Mateo, NM 87050

Investigator: Mike E. Brazie
Agency/Organization: SAIC
Street Address: 14062 Denver West Pkwy, #200
City/state:; Golden, CO

Date: 11/29/93 i
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'! WASTE CHARACTERISTICS

} Waste Characteristics (WC) Calculations:

1 Waste Piles Pile Ref: 1 WQ value maximum

Volume 1.00E+65 cu yds 4.00E+04 4.00E+04

- 2 Leach Pad Land treatment Ref: 1 WQ value maximum
Area 1.00E+05 sqg ft 3.70E+02 3.70E+02

WQ total 4.04E+04
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Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u) Y

Is the source a type likely to contribute to ground water contamination
(e.g., wet lagoon)? (y/n/u)

Is waste quantity particularly large? (y/n/u)
Is precipitation heavy? (y/n/u)

Is the infiltration rate high? (y/n/u)

Is the subsurface highly permeable or conductive? (y/n/u)

Y
Y
N
N
Is the site located in an area of karst terrain? (y/n) N
N
Is drinking water drawn from a shallow aguifer? (y/n/u) Y

N

Are suspected contaminants highly mobile in ground water? (y/n/u)

Does analytical or circumstantial evidence suggest
ground water contamination? (y/n/u) N i

- S G - - —— . — — Y — — - —— —— —— A T Sy > - . — — ——— — — — — - —— — - -

Other criteria? (y/n) Y

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:
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Ground Water Pathway Criteria List
Primary Targets

-—— . — — . — —— - — T - - - —— = — - — = -—

Is any drinking water well nearby? (y/n/u)
Has any nearby drinking water well been closed? (y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)

Is any drinking water well located between the site and other wells
that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or c1rcumstant1al evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)

PRIMARY TARGET(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Targets:
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GROUND WATER PATHWAY SCORESHEETS
Pathway Characteristics | Ref.
_______________________________________________________________________ Fm—————
Do you suspect a release? (y/n) No |
Is the site located in karst terrain? (y/n) No |
______________________________________________________________________ -
Depth to aquifer (feet): 90 | 1
______________________________________________________________________ m—————-
Distance to the nearest drinking water well (feet): 8000 1
Suspected No Suspected
LIKELTHOOD OF RELEASE Release Release References
---------------------------------- tomccem—e et e — e ———————t - ——————————
1. SUSPECTED RELEASE [ 0 l
.................................. o - o
2. NO SUSPECTED RELEASE | | 340
___________________________________ e —————————— = e e o e o e e
LR = | 0 | 340
Targets
Suspected - No Suspected
TARGETS Release Release References
---------------------------------- e —c e e et e ————————— =
3. PRIMARY TARGET POPULATION
0O person(s) (o
__________________________________ o e e i e e e e e e e o e e e e e
4. SECONDARY TARGET POPULATION 0 1
Are any wells part of a
blended system? (y/n) N
---------------------------------- +______-_-_---+-_----__-_-——-
5. NEAREST WELL | 0 | 5
---------------------------------- +--_-—_-_-_-_—+_----_---—--—-
6. WELLHEAD PROTECTION AREA 0 o
None within 4 Miles
---------------------------------- +-____--_____-+_-_-_-.----_---
7. RESOURCES [ o | 5
----------------------------------- +-__-_-___--_—+_-—_—--_-—_-——
T = | 0 | 11
WASTE CHARACTERISTICS e
We = | o | 100 |
GROUND WATER PATHWAY SCORE: 5 |

[

+————

~
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J Ground Water Target Populations

“; Primary Target Population Dist. Population
i Drinking Water Well ID (miles) Served Reference Value
---------------------- e e et D D LS St
None | | | |
] .................................. — L Fommmmm e - —
| | | I
I ot fom————— Fomm—— e tmmmm—————— fomm———————
| | | | |
-—- e tom—————— B tomm e tmmm—————e
| | I I
ST Rttty Ty tom————— b ———————— tmmmm—— e tmmm——————
j I | | |
------------------------------------------------------- + {
Total |
Secondary Target Population Population
Distance Categories Served Reference Value
----- - - ————————— tm———— ——emtmmr e et —————
0 to 1/4 mile | o | 1 | Y
-——- e tm———————— + - +
Greater than 1/4 to 1/2 mile | o | 1 | 0
——- e e —— fm————————— tomm———————— o —————
J Greater than 1/2 to 1 mile | o | 1 | 0
e e ——————— fommm et -
Greater than 1 to 2 miles | 2 | 1 | 1
------------------------------------------ e e
I Greater than 2 to 3 miles | o | 1 | 0
------------------------------------------ s e
Greater than 3 to 4 miles | o | 1 | Y
Total | 1-
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Apportionment Documentation for a Blended System
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Is

Is

Is

Surface Water Pathway Criteria List
Suspected Release

- ——— —— — T - — — — — - - ———— -~ — > - - S G Y S T D e > e S G =

surface water nearby? (y/n/u)

waste quantity particularl? large? (y/n/u)
the drainage area large? (y/n/u)

rainfall heavy? (y/n/u)

the infiltration rate low? (y/n/u)

Are sources poorly contained or prone to runoff or flooding? (y/n/u)

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u)

vegetation stressed along the probable runoff path? (y/n/u)

Are sediments or water unnaturally discolored? (y/n/u)

Is wildlife unnaturally absent? (y/n/u)

Has deposition of waste into surface water been observed? (y/n/u)
Is ground water discharge to surface water likely? (y/n/u)

Does analytical/circumstantial evidence suggest S.W. contam? (y/n/u)

K KKK Z K g

K Z K Z =

SUSPECTED RELEASE? (y/n)

Summarize the rationale for Suspected Release:

Based on visual observation, tailings are eroding from the waste
piles into the arroyos which drain into San Mateo Creek. Sediment
samples from these areas showed elevated concentrations of
radioactive elements.
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Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u) If yes:
N Drinking water intake
N Fishery

U Sensitive environment
Has any intake, fishery, or recreational area been closed? (y/n/u)

Does analytical or circumstantial evidence suggest surface water

Does any target warrant sampling? (y/n/u) If yes:
N Drinking water intake
N Fishery

U Sensitive environment

contamination at or downstream of a target? (y/n/u)

PRIMARY INTAKE(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Intakes:
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1 contz;ued :::----
" other criteria? (y/m) N T T
""""""""""" PRIMARY FISHERY (IES) IDENTIFIED? (y/n) N
Summarize the rationale for Primary Fisheries:
l
Other-;;zteri;;-z;7;; ------ ; ----------------------------------------------- |
" PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/m) N

Summarize the rationale for Primary Sensitive Environments:
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SURFACE WATER PATHWAY SCORESHEETS
Pathway Characteristics | Ref.
- e e e e e . e e e e e e - ——— - ———— — - - - - ——————
Do you suspect a release? (y/n) Yes |
Distance to surface water (feet): 2500 | 2
Flood frequency (years): 1-10 |
- - o T > e o = = - = - ——— ———— — — " - - o ————
What is the downstream distance (miles) to: :
a. the nearest drinking water intake? 0.0
b. the nearest fishery? 6.0
‘c. the nearest sensitive environment? 0.0
Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References
- . - o - —— - - - - o o e o o o e o - = o o —— -
1. SUSPECTED RELEASE | 550 |
__________ o o v e e e e . e >
2. NO SUSPECTED RELEASE | | 0
- — . S T T - T W G - — — + _____________ + --------------
LR = | 550 | 0
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Drinking Water Threat Targets
Suspected No Suspected
TARGETS Release Release References
----------------------------------- e et S e L e e
3. Determine the water body type,
flow (if applicable), and
number of people served by
each drinking water intake.
----------------------------------- +_-_---_-—_--—+_-—----—-—-——s
4. PRIMARY TARGET POPULATION 0
0 person(s)
—— - - o o e o e e ————————————— i o s e e e i o e
5. SECONDARY TARGET POPULATION 0 0
Are any intakes part of a
blended system? (y/n): N
___________________________________ +-____-___-__..+__--_---—-————
6. NEAREST INTAKE | o | 0
___________________________________ o e e e e o e e o
7. RESOURCES | 5 | 0
——— — s > € > s - —— - - = 0n - o o s o
T = | 5 | 0
Drinking Water Threat Target Populations
Primary Population I
Intake Name (y/n) Water Body Type/Flow Served Ref. vValue
-------------------- Frm e, e e e —— -t ———————————f e = e e e e
None | | | | |
-------------------- B T e e e R +
I | | | I
------------ + ————tm——— —— ————m— e -t —— + -
I I I I I
-------------------- e it T -+ b ————
I I I I |
-------- ——— R i E e T T e —_——— + ———
I I | I I
-------------------- R S s Sttt St LS s
I I I I I
_____________________________________________________________________ +----——-—
Total Primary Target Population Value o]
o

Total Secondary Target Population Value
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Apportionment Documentation for a Blended System
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Human Food Chain Threat Targets

Suspected No Suspected
Release Release References

8. Determine the water body type
and flow for each fishery
within the target limit.

+ +
9. PRIMARY FISHERIES I 0 I
- — e = J T p— P ﬁl, - —— - -+ --------------
10. SECONDARY FISHERIES | 0 | 0
______________ + - - - —————— - = — = ———
T = | 0 | o
Human Food Chain Threat Targets
Primary
Fishery Name (y/n) Water Body Type/Flow | Ref.| Value
e r e e, e —————— m—————— e e +
None | I | |
--------- e +——— ———————— e e e ———
I I ¥ |
e — tm—————— tmmm——————————————— e tm———— tm——m—————
| I | |
------------------------------- tommr - ———— - - ———fmm et ——————
| I | |
------------------------------- e s Sttty ettt L bt
| I | I
-------- - e s St —— - ———tmm e —————
_______ I | | i
Total Primary Fisheries Value 0
Total Secondary Fisheries Value 0
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Environmental Threat Targets

Suspected No Suspected
TARGETS Release Release References
e — e e e e e ——————— tm———————————— fmmm————————— + - -
11. Determine the water body type
and flow (if applicable)
for each sensitive
environment.
----------------------------------- P ;
12. PRIMARY SENSITIVE ENVIRONMENTS | 0 | |
- - - - —— - - - — B o ————— -
13. SECONDARY SENSITIVE ENVIRONS. | ] | ] |
----------- - - et me e et —————————— :
T = | 0 | 0 !
Environmental Threat Targets
Primary l
Sensitive Environment Name (y/n) Water Body Type/Flow | Ref. Value
————— - tm—————— e ————————— - + +
None | | | |
-------------- et g +
I | I I
- - -— ————t e ——— fommm e + +
I I | I
------------------------------- o — e —————————————————— = =}~ +
| I I I
------------------------------- trmmc e e ————————————— e + -
| I I I
------------------------------- e, c— e —— - ————— + -
| | | |
_____________________________________________________________________ B
Total Primary Sensitive Environments Value 0
Total Secondary Sensitive Environments Value 0
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Surface Water Pathway Threat Scores

Likelihood of Pathway Waste Threat Score
Release (LR) Targets(T) |Characteristics LR x T x WC
Threat Score Score (WC) Score / 82,500
———tm— e ———— et ———— ittt e + --
Drinking Water | 550 [ 5 | 100 | 3
------------ e e s e T e e
Human Food Chain | 550 | o | 100 { Y
-------------------- e e e e e e e e e e e
Environmental | 550 | 0 | 100 l 0
SURFACE WATER PATHWAY SCORE: | 3
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Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u) N

Is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u) N

Is there a migration route that might spread hazardous

substances near residences, schools, or daycare facilities? (y/n/u) N
Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air
contamination problems? (y/n/u) N
Does any neighboring property warrant sampling? (y/n/u) N
Other criteria? (y/n) N
RESIDENT POPULATION IDENTIFIED? (y/n) N

PUROU [N S

Summarize the rationale for Resident Population:

- G — - S S —— . —— ——— — — —— ——— — G —— — — —— G > W v G == G = G = G . G > - W



PA-Score 1.0 Scoresheets Page: 17
UNC San Mateo Mine - 12/01/93

SOIL EXPOSURE PATHWAY SCORESHEETS

—— - - ——

Pathway Characteristics | Ref.
- o - —— - —— A — T — = - - - —— T - - = i O = o ———
Do any people live on or within 200 ft I
: of areas of suspected contamination? (y/n) No
- T T . = e T - - - Gy — S > > . — S S - > - - - - - - - - . - = - e o o
Do any people attend schocl or daycare on or within 200 ft ‘ '
of areas of suspected contamination? (y/n) No
______________________________________________________________________ tm—————
Is the facility actlve° (y/n): No . |
Suspected
LIKELIHOOD OF EXPOSURE Contamination References
i | e e ccccr e ac e e e e e e —-———— - - o ——————— -~ B il
j 1. SUSPECTED CONTAMINATION LE = | 550 |
Targets
2. RESIDENT POPULATION 4]
0 resident(s)
0 school/daycare student(s)
----------------------------------- +---—-------—-
i 3. RESIDENT INDIVIDUAL | 0
T Rt e e L Lt +-
- 4. WORKERS Y
None
3 ----------------------------------- S
5. TERRES. SENSITIVE ENVIRONMENTS| 0
----------------------------------- +_—-—-------——
] 6. RESOURCES | 5
Ittt e
T = | 5
-l WASTE CHARACTERISTICS = = = e—cccccmccccce——-
J Wwe = | 100 |
! RESIDENT POPULATION THREAT SCORE: | 3 |
NEARBY POPULATION THREAT SCORE: | 0 |
Population Within 1 Mile: None
o emmmemmmeeeee e

SOIL EXPOSURE PATHWAY SCORE: 3

Y i =
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Soil Exposure Pathway Terrestrial Sensitive Environments
Terrestrial Sensitive Environment Name l Reference Value
-—— - - - - e S - - - — > - — - - -l an o a5 om an e o - e —— o o - - -
None | |
_______________________________________________________ o o e e e o e e e e e e i
| 1
- - - - - - - G = o G - t-+— ————— -+
l I
- - - — - ————— - - - = - - o -
I l
‘Total Terrestrial Sensitive Environments Value |
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Air Pathway Criteria List
Suspected Release

Y > A . - ——— - —— = — Y . Y G - T S — —— - - — - t —— . — —— -

Are odors currently reported? (y/n/u)

Has release of a hazardous substance to the air :
been directly observed? (y/n/u) N

Are there reports of adverse health effects (e.g., headaches,

nausea, dizziness) potentially resulting from migration
of hazardous substances through the air? (y/n/u) N

Does analytical/circumstantial evidence suggest release to air? (y/n/u)

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

Mine waste is exposed (uncovered and unvegetated) and dry. Waste
materials have eroded from the pile and into the ephemeral stream
adjacent to the waste pile, and have the potential to be eroded and
redeposited by wind. However, air samples collected at the site did
not contain detectable concentrations of contaminants.
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ATR PATHWAY SCORESHEETS

- Pathway Characteristics | Ref.
Do you suspect a release? (y/n) No |
- [ p— - e e e e > = e e S D S A e + ——————
Distance to the nearest individual (feet): 8000 ] 1
Suspected No Suspected :
LIKELIHOOD OF RELEASE Release Release References
---------------------------------- ‘e —— e —————t
1. SUSPECTED RELEASE I 0 l
- . - S N —— +-- - # -----------
2. NO SUSPECTED RELEASE | | 500
___________________________________ e e e o e e o
LR = | 0 | 500
Targets
Suspected No Suspected )
TARGETS Release Release References
= e, —————————— trm———— e ————— ——————— - + -
3. PRIMARY TARGET POPULATION 0 3
0 person(s)
---------------------------------- +__ R # . — T G\ o - -
4. SECONDARY TARGET POPULATION | 0 | 0
---------------------------------- +_-_----------+-—_—-_-————-—-
5. NEAREST INDIVIDUAL | 0 | 0
__________________________________ - + - - - — - -
6. PRIMARY SENSITIVE ENVIRONS. | 0 |
---------------------------------- +___----------.’,-_--_-—---_-——
7. SECONDARY SENSITIVE ENVIRONS.I 0 | 0
T T P ——— + _____________ + --------------
8. RESOURCES | ¢ | 5
----------------------------------- +_-_-_-------_+_-__-—_--._----
T = | 0 | 5
WASTE CHARACTERISTICS @ =—c;ccecceccccccccc——e—e—e ==
WC = | o | 100 |

- ——— — — . S - — . — - - =

AIR PATHWAY SCORE: | 3 |
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Air Pathway Secondary Target Populations
Distance Categories | Population | References | Value
----- e e e mm—————————t - ———————— e
Onsite | 0 | | 0
------------ ‘e -———— - - + - e
Greater than 0 to 1/4 mile | 0 | | 0
-— ————————— e fm—————— -— -
Greater than 1/4 to 1/2 mile | 0 | | 0
e e o ————— e o ————————— tm——m——————
Greater than 1/2 to 1 mile | 0 | l 0
c——————————— e - e — +
Greater than 1 to 2 miles | 2 | l 0
- st + - + -
Greater than 2 to 3 miles | 0 | | 0 i
e + -—— ————————— —_—
Greater than 3 to 4 miles | 0 | l o
| 0

Total Secondary

Population Value
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Air Pathway Primary Sensitive Environments

Sensitive Environment Name l Reference Value
................................... e ————- + - -
None | |
- - e o o e o o e s e o e e P o e W W tm—————— <+ -
I I
_______________________________________________________ B
I I
————— - - - ——— - = - — — - - — o e - = e = o + -
I I
-—= -—— et e e L Lt tom————— +
I I
- - ———— —— = - - — = = - - — e ————-—— + -
. | I
- - e - i e - - - o - <+ -
I I
————— - o ——— - —— e = - - - - — - o - - -
I

Total Primary Sensitive Environments Value

Air Pathway Secondary Sensitive Environments
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I PA-Score 1.0 Scoresheets
UNC .San Mateo Mine - 12/01/93

SITE SCORE CALCULATION

GROUND WATER PATHWAY SCORE:

SURFACE WATER PATHWAY SCORE:
SOIL EXPOSURE PATHWAY SCORE:

ATIR PATHWAY SCORE:

SITE SCORE:
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PA-Score 1.0 Scoresheets
UNC San Mateo Mine - 12/01/93

SUMMARY

1. IS there a high possibility of a threat to any nearby drinking water
well(s) by migration of a hazardous substance in ground water? No

If yes, identify the well(s).

If yes, how many people are served by the threatened well(s)? O

2. Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake No
; B. Fishery No
j' C. Sensitive environment (wetland, critical habitat, others) No

If yes, identity the target(s).

3. Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility? No ;

If yes, identify the properties and estimate the associated population(s).

4. Are there public health concerns at this site
that are not addressed by PA scoring considerations? No

If yes, explain:




5.
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"Site Investigation, Federal Facility Compliance Program, San Mateo
Uranium Mine, Mt. Taylor Ranger District, Cibola National Forest,
McKinley County, New Mexico", May 30, 1989.

U.S. Geological Survey, 7.5-minute topographic qguandrangle map of New
Mexico; San mateo, 1963, photo revised 1981.

U.S. EPA, "Standard Operating Procedure to Determine Site Latitude and
Longitude Coordinates", 1991, calculation worksheet for San Mateo
Uranium Mine.

"UNC San Mateo Mine - Preliminary Assessment", New Mexico Environ-
mental Improvement Division, June 30, 1988.

(Site Inspection Report)
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January 10, 1996

Ms. Maura Hanning

Program Manager, Superfund Section
New Mexico Environment Department
Harold Runnels Building

P.O. Box 26110

Santa Fe, NM 87502

Dear Ms. Hanning:

Enclosed for your information and file is a list of sites
that have been reviewed by the EPA. Included with the list are
the Superfund Site Strategy Recommendations (SSSRs) and copies of
the reports for each site.

Please note that all sites receiving a designation of No
Further Response Action Planned (NFRAP) under Superfund will be
removed from the active Comprehensive Environmental Response
Compensation and Liability Information Systems (CERCLIS)
database. These sites are referred to the State Agency for any
action, if appropriate, under the State’s regulatory framework.

Site Name EPA I.D. Recommendation
Mateo NM[22307515 o
UNC San Maxees Mlne “NMT 2230575555 ‘ NFRAP .

Should you have any questions, please contact me at
(214) 665-6740.

Sincerely yours,

\Ziiﬁgkoxiktbka
Eddie Sierra, Team Leader
Site Assessment Team

Enclosure

Recycled/Recyclable
Printed with Soy/Canola Ink on paper that
contalns at least 50% recycled fiber
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UNC-San Mateo Mine

Site Name:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
SUPERFUND SITE STRATEGY RECOMMENDATION - REGION 06

(€D 874
SN,

‘QNAOUI/WS,
W agenct

N pnoﬁc‘(\

’i\/

CERCLIS ID#: NM12230755)5

Alias Site Names:

Address: 5.5 miles W of San Mateo

City/County or Parish/State/Zip Code:

San Mateo/Cibola/New Mexico

Report Type, Date, and Author:

SIP li/Nov. 1995/Weston

RECOMMENDATION
{X) 1. No Further Remedial Action Planned (NFRAP) { } 2. Further Investigation Needed Under Superfund
{) PA {) HRS Priority: () High
()sl {)RA () Low
()ESI () RIFS
{ )} Other: Focused Site Inspection
To be performed by:
() 3. Action Deferred to:
{ } RCRA {) NRC
NOTIFY AUTHORITY:
( } Removal ( } RCRA () TSCA {) CAA { ) SMCRA
( } Remedial (X) State ( } NPDES () NRC ( ) Resource Trustee:
( ) CERCLA Enforcement () Federal Facility {yuic () SPCC () Other:
SEND COPIES TO: () 6E-E () 6W-SP { ) ATSDR () State Agency

DISCUSSION:

A Site Inspection Prioritization (SIP) was conducted at the San Mateo site, located in the Cibola National Forest, approximately 5.5
miles west of the town of San Mateo. The site is an inactive uranium mine. Two primary waste sources at the site are a mine
tailings pile and a heap leach pile. The waste sources are unreclaimed, have no cover and are reportedly eroding with redeposition
occurring in“the adjacent arroyo and possibly San Mateo Creek. Due to the lack of targets within the exposure pathways, the site
scored 1.93. Since the site scored below 28.5, a determination of no further remedial action is planned under CERCLA. This site
has been referred to the State for appropriate action under their applicable regulations.

APPROVALS:

Disposition Recommended by: __ LaDonna Walker

Signature: c#@LBO’NMov ()Jaﬂf;u

Date: Dec/07/95

{Site Assessment Manager)}

Disposition Recommended by: Ragan Broyles

Date: J2J02/95~

{Section Chief)

Disposition Approved by: Charles A. Gazda

Signature: z(%m.ml (}&7 W
Date: /'ZZJ ?{/@

Signature:

(Branch Chief)
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Prepared for:

U.S. Environmental Protection Agency
Region VI
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Contract No.: 68-W9-0015
Work Assignment No.: 54-6JZ7Z
Document Control No.: 4606-54-0113
Submitted by:

Roy F. Weston, Inc.

70 N.E. Loop 410, Suite 460

San Antonio, Texas 78216
(210) 342-7810

Prepared by:

Peter Rung/Robert B. Beck, P.E.

November 1995



INTRODUCTION

Roy F. Weston, Inc. (WESTON:.) is pleased to present this report which surnmarizes the results
of the file review completed for the UNC-San Mateo Mine (San Mateo) site (NM1223075575),
located near San Mateo, Cibola County, New Mexico. WESTON was tasked by the U.S.
Environmental Protection Agency (EPA) Region VI under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) to review existing file
information and gather additional information to accurately evaluate the San Mateo site as part
of the Site Inspection Prioritization (SIP) Work Assignment for various sites in EPA Region VI.

EPA established the SIP process to help assess known or potential hazardous waste sites. The
SIP addresses first those sites that pose the greatest threat to human health and the environment
and standardizes the criteria by which sites are evaluated within the Superfund program.
Through the SIP, the EPA reviews sites that generally have had a complete Site Inspection (SI)
performed on them but that have not received a final decision regarding the need for further
investigation or remediation. The outcome of the SIP indicates whether the available
information for the site meets a minimum standard of evaluation reflecting the requirements of
the revised Hazard Ranking System (HRS). The SIP process better enables the EPA to
determine if a site is likely to receive a score of 28.5 or above under the HRS, potentially
making it a candidate for placement on the National Priorities List (NPL). If it is determined
that the site will not score above the NPL threshold of 28.5, the EPA is in a position to declare
No Further Remedial Action Planned (NFRAP) status for the site.

SITE BACKGROUND INFORMATION

The San Mateo site is located in the Cibola National Forest, approximately 5.5 miles west of
the town of San Mateo, Cibola County, New Mexico. The 80-acre facility is an inactive
uranium mine. Notable site features included a headframe/hoist/ore bin structure,
warehouse/office building, machine shop/power plant building, mine waste dump, settling ponds,
and access roads. Operations at the site began in 1957 under the Rare Metals Corporation and
continued until 1962 when El Paso Natural Gas Corporation assumed ownership. UNC bought
the site in 1964 and ran operations independently and with various partners until 1979 when
Homestake Mining purchased UNC’s share of the mine. In 1984, Homestake Mining notified
the USDA Forest Service of its intent to abandon all claims and cease all operations in the
Cibola National Forest. The main shaft and the emergency shaft to the San Mateo mine were
sealed. A Site Location Map and Site Area Map are provided as Figures 1 and 2 in Attachment
1.

Waste rock from the operation was deposited around the mine head in a series of tailings piles.
Ore was not milled at the site, but a heap leach pad was constructed onsite. Specific processes
and chemicals used in the leaching operation are unknown. The heap leach pile contains an
estimated 13,000 cubic yards of waste material.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESSED, WRITTEN PERMISSION OF EPA.
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Roberta Baca of the U.S. Forest Service in Albuquerque, New Mexico, stated that the
Principally Responsible Parties (PRP’s) have been contacted and asked to complete a cost
assessment for the clean-up of the site.

Previous investigations at the San Mateo site include the following:

L A study and sampling mission was conducted by the New Mexico Environmental
Improvements Division (NMEID) in February 1986. Analysis of sediments at the
site revealed elevated concentrations of arsenic, lead, molybdenum, selenium,
uranium, and vanadium, as well as elevated gross alpha and beta particle
activities.

° A Preliminary Assessment (PA) was conducted on 30 June 1988 by NMEID.
The report stated that the tailings pile and the heap leach area were actively
eroding with redeposition occurring in the adjacent arroyo and possibly San
Mateo Creek.

° A Site Inspection (SI) was conducted by Science Applications International
Corporation (SAIC) in January 1994. Surface water, soil, and air samples were
taken at the site and groundwater samples were collected from nearby wells. The
SI states that radioactive contamination is present at the site and that a surface
release of these contaminants has apparently occurred.

Based on these site investigations, soil contamination and the subsequent erosion and movement
off-site of these contaminated materials appears to be the primary concern at the site.

Data Collected During the Phase II SIP

Additional site information resulting from Phase II SIP information gathering efforts is described
below. :

Identification and Location of Water Wells

According to Roy Cruz of the U.S. Geological Survey (USGS) in Albuquerque, New Mexico,
no water wells were identified within a 1-mile radius of the San Mateo site. Three water wells
outside of a 1-mile radius were located and sampled during the 1994 SAIC SI. The closest well
is located approximately 1.6 miles northwest of the site at the Marcus Ranch. The well is
reportedly drilled to a depth of 210 feet below ground surface (bgs). The next closest well,
located at the Lee Ranch, is approximately 2.1 miles east of the site and is drilled to a depth of
37 feet bgs. A third well is located at the Red Rock Ranch approximately 2.8 miles northwest
of the site. The depth of the well is unknown. The water from the well at the Red Rock Ranch
was shown to exceed Maximum Contaminant Levels (MCLs) for selenium and gross alpha
activity. However, the well is located in an ore-bearing geologic province where associated
radionuclides and metals found in the bedrock could be affecting water quality. Therefore, the
contaminants identified in the well may not be directly attributed to site-related activities. No
contaminants were found in the other wells.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESSED, WRITTEN PERMISSION OF EPA.

g:project:arcs:46065421:2320.030



Description of the Surface Water Pathwa

Drainage from the site enters an unnamed intermittent arroyo that borders the site and flows
north approximately 3000 feet before discharging to San Mateo Creek. San Mateo Creek flows
west-southwest for the remaining 14.4 miles of the 15-mile Target Distance Limit (TDL). The
creek is shown to be perennial for a short distance on the USGS San Mateo, New Mexico 7.5
minute topographic map. Mean average rainfall in the area is less than 20 inches a year,
therefore, intermittently flowing waters are eligible for inclusion within the 15-mile surface
water pathway TDL. The probable point of entry (PPE) is located at the point where run-off
from the site enters the unnamed intermittent arroyo. A Surface Water Pathway Map is
provided as Figure 3 in Attachment 1.

Identification of Surface Water Intakes

No public supply surface water intakes were identified along the surface water pathway.
However, the Marcus ranch is reported to use surface water, as well as groundwater, for
domestic and stock purposes. The ranch is located along San Mateo Creek approximately 2.5
miles downstream of the PPE.

Site Accessibility

The 1988 PA Report by NMEID stated that the present site fence was in poor condition and
ineffective in restricting access to the site.

Determination of Nearby Population

During the Phase II SIP effort, WESTON determined the population within target distances by
using the EPA Geographical Exposure Modeling System (GEMS) Population Database and EPA
Region VI file information. The population within a 4-mile radius of the site was determined
to be approximately 9 people. The population distribution is summarized in the following table.

0to %
W to 2
“htol
1to2
2t03
3t04

O |lan|w o |Oo |

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESSED, WRITTEN PERMISSION OF EPA.

g:project:arcs:46065421:2320.030



HRS SCORING

Using the information provided from the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) files maintained by EPA Region VI and the
additional data collected during the Phase II SIP, WESTON developed a Hazard Ranking System
(HRS) score for the site using PREscore. The PREscore is included as Attachment 2. The site
received an HRS score of 1.93 based on the waste characteristics and migration pathway scoring
factors discussed in the following paragraphs.

SOURCE WASTE CHARACTERISTICS

The site contains two apparent sources of potentially CERCLA-eligible hazardous substances.
These sources include:

] A mine tailings pile (i.e. waste pile)
L A heap leach pile (i.e. waste pile)

The tailings pile consists of waste rock from the mining operation deposited around the mine
head. The pile is estimated to have a volume of 100,000 cubic yards. The tailings are
unreclaimed, have no vegetative cover, and are reportedly actively eroding with redeposition
occurring in the nearby unnamed arroyo. Due to the relatively high radioactive levels measured
during the 1994 SAIC SI site screening (2300 pCi/g Uranium), direct samples of the tailings pile
were not collected. However, analysis of soil samples taken in the general vicinity of the piles
revealed elevated concentrations of arsenic, barium, lead, radium 226, selenium, uranium, and
vanadium as well as elevated gross alpha and beta activities.

The heap leach pile is located in the northeastern side of the site and consists of an area where
ore was leached from waste rock. The specific chemicals and processes used in the leaching
operation are unknown. The area is reported to have a total area of 100,000 square feet. It
is unreclaimed, has no vegetative cover, and is reportedly actively eroding with redeposition
occurring in the nearby unnamed arroyo. Analysis of tailings samples collected at the piles
during the 1994 SAIC SI revealed elevated concentrations of arsenic, barium, lead, radium 226,
selenium, uranium, vanadium, as well as elevated gross alpha and beta activities.

MIGRATION AND EXPOSURE PATHWAYS

Groundwater Pathway

The groundwater pathway received a pathway score of 1.61. Three groundwater wells were
sampled during the 1994 SAIC SI. The nearest well is located approximately 1.6 miles
northwest of the site at the Marcus Ranch. Analysis of the samples from the Red Rock Ranch
well located approximately 2.8 miles northwest of the site revealed concentrations exceeding the
MCLs for selenium and gross alpha activity. However, the contamination could not be directly
attributed to the site due to the location of the well within an ore-bearing geologic province.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
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Also, there is no on-site groundwater data available. Therefore a site-related release to
groundwater has not been documented.

Surface Water Pathway

The surface water pathway received a pathway score of 3.33. Runoff from the site drains into
an unnamed arroyo located on the eastern border of the site. The location that site runoff enters
the intermittent arroyo is considered the PPE. Sediment samples collected in the arroyo near
the site during the 1994 SAIC SI reveal elevated concentrations of selenium, uranium, radium
226, and gross alpha and beta activities and indicate a release to the surface water pathway.
The tailings pile and the heap leach pile are unreclaimed, have no vegetative cover, and are
reportedly actively eroding. However, no surface water intakes, fisheries, wetlands, or other
sensitive environments have been identified in the area of the site, although surface water may
provide stock water to the some of the ranches in the area. Therefore, a release to surface water
was scored, but the pathway score was low due to a lack of targets.

Soil Exposure Pathway

The soil exposure pathway received a pathway score of 1.07. According to the 1994 SAIC SI,
analysis of soil samples at the site revealed radioactivity contaminated soils over a broad area
of the site. However, the pathway score is low due to a lack of targets. The site is located in
a rural area of the Cibola National Forest. The operation is inactive and there is no resident
population. There is no identified population within a 1-mile radius of the site. The nearest
significant population center is the town of San Mateo located 5.5 miles east of the site. No
sensitive environments have been identified. The site is accessible, however, due to its remote
nature, few people are believed to enter the site. Cattle graze the area and have access to the
mine site.

Air Pathway

The air pathway received a score of 0. Air sampling conducted during the 1994 SI did not
reveal any airborne contaminants. However, the tailings pile and heap leach pile are susceptible
to wind erosion due to the unreclaimed nature of the source waste areas, and a release to air
could be occurring. This pathway score is low because a release was not scored and there are
few targets.

CONCLUSIONS

The San Mateo site, located in the Cibola National Forest, approximately 5.5 miles west of the
town of San Mateo, is an inactive uranium mine. The overall PREscore for the site is 1.93.
Analysis of samples from the 1994 SAIC SI revealed radioactive and metals contamination over
a large area of the site. The two primary waste sources at the site are a mine tailings pile and
a heap leach pile. The waste sources are unreclaimed, have no cover, and are reportedly
actively eroding with redeposition occurring in the adjacent arroyo and possibly San Mateo
Creek. The surface water pathway scored highest based on analytical evidence supporting a
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release of hazardous constituents to this pathway. However, the overall site score was relatively
low due to a lack of targets within the exposure pathways.
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